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Foreword

|:O (t;lc illtUllIat;Ulldi OlgdlliLdtiUII fUI Stdlldalu‘;LdtiUll) alluI :EC (t:lc :IItUIIIdt;UIId: E:Ubtlutcb:lll;bd:
Commission) form the specialized system for worldwide standardization. National bodies that are members of
30 or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and |EC
tgchnical committees collaborate in fields of mutual interest. Other international organizations, governmental
apd non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
tgchnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;\Part 2.

The main task of the joint technical committee is to prepare International Standards.’.Draft International
Standards adopted by the joint technical committee are circulated to national bodies for'voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies gasting a vote.

Altention is drawn to the possibility that some of the elements of this document*may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such\patent rights.

Amendment 1 to ISO/IEC 8825-5 was prepared by Joint Technical .Cemmittee ISO/IEC JTC 1, Information
tdchnology, Subcommittee SC 6, Telecommunications and information exchange between systems in
collaboration with ITU-T. The identical text is published as ITU-T_Rec. X.694/Amd.1 (05/2007).
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — ASN.1 encoding rules:
Mapping W3C XML schema definitionsinto ASN.1

Amendment 1

Efficiency enhancements

Conventions used in this amendment: Original, unchanged, text is in normal font. Deleted text is struck-through, thus:
deleted-text. Inserted text is underlined, thus._inserted text. Text in new clausesis not underlined.

1) Summary
Replace the Summary with the following:

This Recommendation | International Standard defines rules for mapping an XSD.'Schema (a schema conforming to the
W3C XML Schema specification) to an ASN.1 schema in order to use 'ASN.1 encoding rules such as the Basic
Encoding Rules (BER), the Distinguished Encoding Rules (DER), the"RPacked Encoding Rules (PER) or the XML
Encoding Rules (XER) for the transfer of information defined by the XSD Schema.

The use of this Recommendation | International Standard <with the ASN.1 Extended XML Encoding Rules
(EXTENDED-XER) provides the same XML representation ofwalues as that defined by the original XSD Schema, but
also provides the ability to encode the specified XML with.an efficient binary representation (binary XML). An XML
document can be converted to binary XML (for storage or transfer) using the ASN.1 generated by this mapping, and the
resulting binary can be converted back to the same XMI¥document for further XML processing.

Two versions of the mapping are defined. Versionil of the mapping was published in 2004, and a Corrigendum was
issued to this Version renaming the types DATE<TIME and DURATION in Annex A (in order to avoid conflict with the
application of ITU-T Rec. X.680/Amd. 3| TSO/IEC 8824-1/Amd. 3 (known as the time types amendment). The
Version 2 mapping is more efficient in two.areas: the ASN.1 time types are used rather than VisibleString for mappings
of dates and times; the Fast Infoset .spegification (ITU-T Rec. X.891 | ISO/IEC 24824-1) is used for the mapping of
XSD wild-cards. Both these chamges'to the mapping provide much more compact binary encodings for the XML
specified by the XSD.

NOTE — The specification 6fthe Version 1 mapping (with applicable corrections) will be maintained in the next edition of this
Recommendation | International Standard, but it is expected that subsequent editions will document only the Version 2 mapping.

Application of the ASN. 1 extended XML Encoding Rules to both versions of the mapping will produce the same XML
(which is the same(as that specified by the XSD). However, application of other ASN.1 encoding rules to the Version 1
mapping results(in.a verbose character-based encoding of date and time types and of XSD wild-cards, whilst application
to the Version 2 mapping results in a more compact binary encoding using ASN.1 time types and the Fast Infoset

specification.

2) Introduction

Dppl acethe lntroductionwith the followi ng-

This Recommendation | International Standard specifies Version 1 and Version 2 of a mapping from a W3C XML
Schema definition (an XSD Schema) into an ASN.1 schema. The mappings can be applied to any XSD Schema. Both
mappingstt specifyies the generation of one or more ASN.1 modules containing type definitions, together with ASN.1
XER encoding instructions. These are jointly described as an ASN.1 schema for XML documents. This ASN.1 schema
(produced by either Version of the mapping), when used with the ASN.1 Extended XML Encoding Rules
(EXTENDED-XER), can be used to generate and to validate the same set of W3C XML 1.0 documents as the original
XSD Schema. The resulting ASN.1 types and encodings support the same semantic content as the XSD Schema.

ITU-T Rec. X.694 (2004)/Amd.1 (05/2007) 1
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Thus ASN.1 tools can be used interchangeably with XSD tools for the generation and processing of the specified XML
documents.

Other standardized ASN.1 encoding rules, such as the Distinguished Encoding Rules (DER) or the Packed Encoding
Rules (PER), can be used in conjunction with this standardized mapping, but produce encodings for Version 2 of the
mapping that differ from (and are less verbose than) those produced by Version 1 for XSD constructs involving dates
and times or wildcards.

The combination of this Recommendation | International Standard with ASN.1 Encoding Rules provides fully-
standardized and vendor-independent compact and canonical binary encodings for data originally defined using an XSD

Q1
O UIICIIIA.

The ASN.1 schema provides a clear separation between the specification of the information content of messages (their
abstract syntax) and the precise form of the XML document (for example, use of attributes instead of elements)( This
results in both a clearer and generally a less verbose schema than the original XSD Schema.

Annex A forms an integral part of this Recommendation | International Standard, and is an ASN.1 modulescontaining a
set of ASN.1 type assignments that correspond to each of the XSD built-in datatypes_for Version 1 efithe mapping.
Mappings of XSD Schemas into ASN.1 schemas either import the type reference names of those type<assignments or
include the type definitions in-line.

Annex A bis also forms an integral part of this Recommendation | International Standard ‘and provides the ASN.1
module for Version 2 of the mapping.

Annex B does not form an integral part of this Recommendation | International Standard, and summarizes the object
identifier values assigned in this Recommendation | International Standard.

Annex C does not form an integral part of this Recommendation | InternationalStandard, and gives examples of the
mapping of XSD Schemas into ASN.1 schemas.

Annex D does not form an integral part of this Recommendation | Intefnational Standard, and describes the use of the
mapping defined in this Recommendation | International Standard, in‘conjunction with standardized ASN.1 Encoding
Rules, to provide compact and canonical encodings for data defined using an XSD Schema.

3) Clause 1
Replace the first paragraph of clause 1 with the following (retaining the remaining paragraphs):

This Recommendation | International Standard specifies two Versions of a mapping from any XSD Schema into an
ASN.1 schema. The ASN.1 schema for both Versions supports the same semantics and validates the same set of XML
documents.

4) Subclause 2.1

Replace subclause 2.1 withthefollowing:

21 Identical Recommendations | I nternational Standards

NOTE — The complete set of ASN.1 Recommendations | International Standards are listed below, as they can all be applicable in
particular uses_of this Recommendation | International Standard. Where these are not directly referenced in the body of this
Recommendation | International Standard, a  symbol is added to the reference.

~" ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Specification of basic notation.

— ITU-T Recommendation X.680 (2002)/Amd. 3 (2006)] ISO/IEC 8824-1:2002/Amd. 3:2006, Information
technology — Abstract Syntax Notation One (ASN.1): Specification of basic notation — Amendment 3:

Timae tuna cHnnoet
ot (T

T TIC Tty T | =4 =Ad

— ITU-T Recommendation X.681 (2002) | ISO/IEC 8824-2:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification. T

— ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

— ITU-T Recommendation X.683 (2002) | ISO/IEC 8824-4:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

2 ITU-T Rec. X.694 (2004)/Amd.1 (05/2007)
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— ITU-T Recommendation X.690 (2002) | ISO/IEC 8825-1:2002, Information technology — ASN.1
encoding Rules: Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER).

— ITU-T Recommendation X.690 (2002)/Amd.2 (2006) | ISO/IEC 8825-1:2002/Amd.2:2007, Information
technology — ASN.1 encoding rules. Specification of Basic Encoding Rules (BER), Canonical Encoding
Rules (CER) and Distinguished Encoding Rules (DER) — Amendment 2: Time type support.

— ITU-T Recommendation X.691 (2002) | ISO/IEC 8825-2:2002, Information technology — ASN.1
encoding rules: Specification of Packed Encoding Rules (PER).
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technology — ASN.1 encoding rules. Specification of Packed Encoding Rules (PER) — Amendment 2.
Time type support. ¥

— ITU-T Recommendation X.692 (2002) | ISO/IEC 8825-3:2002, Information technology — ASN.1
encoding rules; Specification of Encoding Control Notation (ECN).

— ITU-T Recommendation X.693 (2001) | ISO/IEC 8825-4:2002, Information technolagy’ — ASN.1
encoding rules: XML Encoding Rules (XER).

— ITU-T Recommendation X.693 (2001)/Amd.1 (2003) | ISO/IEC 8825-4:2002/Amd.1;2004, Information

technology — ASN.1 encoding rules:. XML Encoding Rules (XER) — Amendment 1. XER encoding
instructions and EXTENDED-XER.

— ITU-T Recommendation X.693 (2002)/Amd.2 (2006) | ISO/IEC 8825-4:2002/Amd.2:2006, Information
technology — ASN.1 encoding rules: XML Encoding Rules (XER) — Amendment 2: Time type support.

— ITU-T Recommendation X.891 (2005) | ISO/IEC 24824-1:2007,\lnformation technology — Generic
applications of ASN.1: Fast Infoset.

5) Subclause 2.2
In subclause 2.2, replace "1S0 8601:2000" with "1S0 8601: 2004

6) Subclause 3.1.2
Replace subclause 3.1.2 with the following:

312 This Recommendation | International/Standard also uses the terms defined in W3C XML Schema and
W3C XML Information Set.
NOTE 1 — It is believed that these terms do'not conflict with the terms referenced in 3.1.1. If such a conflict occurs, the definition
of the term in 3.1.1 applies.

NOTE 2 —In particular, the termg™'schema component" and "property (of a schema component)" are defined in W3C XML
Schema, and the terms "element infermation item" and "attribute information item" areis defined in W3C XML Information Set.

NOTE 3 — The terms "top-level simple type definition" and "top-level complex type definition" do not include XSD built-in types,
when used in this Recommendation | International Standard.

7) Subclause 7.1
Replace subclause 7.1 with the following:

7.1 A-mapping is based on a source XSD Schema, which is a set of schema components (see W3C XML Schema
Part 15.2.2). No particular representation of schema components or sets of schema components is required or assumed
forythe mapping, although it is expected that the source XSD Schema will usually be provided as one or more XML
Sehema documents (see W3C XML Schema Part 1, 3.15.2).

NOTE 1 — The schema components represented in multiple XMTI. schema docnments become part of the same XSD Schema

through the use of the xsd:include xsd:redefine and xsd:import element information items.

NOTE 23 — Since the mapping is defined in terms of schema components (and not in terms of their XML representation), it is not
affected by details of the XML representation, such as the use of multiple schema documents linked by xsd:include and
xsd:redefine element information items, the placement of element information items in one or another schema documents, the
order of xsd:attribute element information items within a xsd:complexType element information item, and so on.

NOTE 32 — Two sets of schema documents that differ in many aspects but represent the same set of schema components generate
the same set of ASN.1 type assignments, with the same final encoding instructions assigned to them and to their components to
any depth.
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8) Subclause 7.3

Replace subclause 7.3 with the following:

XSD—Sehema—One or_more ASN 1 modules shall be generated for a source XSD Schema The number of ASN 1
modules generated is an implementation option. Eaeh%SNHaedule—sh&H—eeﬁ&n%eﬂe—er—mefe—type—assigfmeﬂts

AbPJ—l—me&uJ;%ese%/—ej— Each ASN.I module snall contain zZe€ro Or more typ_e ass1gnments correspondlng 10 top-leve
schema components (see 7.9), and zero or more special ASN.1 type assignments (see clauses 29, 30 and 31). The

physical order of type assignments within each ASN.1 module is an implementation option. When multiple ASN)I
modules are generated, the way the generated type assignments are distributed across those ASN.1 modules is,also”an

implementation option.

NOTE 1 — The inclusion in the same ASN.1 module of type assignments generated from XSD schema components with different
target namespaces is permitted by this subclause but not recommended. The preferred mapping is to genetate one ASN.1 module

per namespace whenever possible. It is also recommended that each special ASN.1 type assignment be inserted in the same

ASN.1 module as its associated ASN.1 type assignment (see 29.4, 30.4 and 31.4).

NOTE 2 — The generation of ASN.1 type assignments (see 7.9 and 10.4) is not affected by the mumber of ASN.1 modules being
generated (except for the possible use of "ExternalTypeReference" as specified in 10.2.2), hor'by the way the generated type
assignments are distributed across those modules, nor by the physical order of the type assignments within each module. In
particular, the type reference names of those type assignments are the same whatéver mapping style is used by the
implementation.

NOTE 3 — A full description of the relationship between the namespace conceptiyof W3C XML Namespaces and naming in
ASN.1 is provided in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 16. Type reference names and identifiers defined in an ASN.1
module are assigned a namespace by means of a NAMESPACE encoding insttuction, and otherwise do not have a namespace. The
mapping generates NAMESPACE encoding instructions where needed.

9) Subclauses 7.4, 7.5 and 7.6
Delete subclauses 7.4, 7.5 and 7.6.

10) Subclause 7.8
Replace subclause 7.8 with the following:

7.8 A source XSD Schema shall®e processed as follows:

a) for each top-level \element declaration, an ASN.1 type assignment shall be generated by applying
clause 14 to thetelement declaration;

b) for each top-level attribute declaration, an ASN.1 type assignment shall be generated by applying
clause 15'to/the attribute declaration;

c) for gach/user-defined-top-level simple type definition, an ASN.1 type assignment shall be generated by
applyinhg clause 13 to the simple type definition;

d).Sfor each top-level complex type definition, an ASN.1 type assignment shall be generated by applying
clause 20 to the complex type definition;

¢) for each model group definition whose model group has a compositor of sequence or choice, an ASN.1 type
assignment shall be generated by applying clause 17 to the model group definition.

NOTE 1 — The remaining schema components of the source XSD schema will be processed as a result of mapping these schema
components.

NOTE 2 — The order in which schema components are to be mapped is specified in 10.4. The order of the items of the list above
has no significance for the mapping.
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11) Clause 9

Replace clause 9 with the following:

9 Fhe ASN.1 modulesand-ramespaces

12) Subclause 9.1

Replace subclause 9.1 with the following:

9.1 The mapping of an XSD Schema generates one or more ASN.1 modules (see 7.3).eorrespondingte-allschema
components-in-the Schema-that have-the same-target-namespace:

13) Subclause 9.4
Replace subclause 9.4 with the following:

94 In each ASN.1 module generated by a Version 1 mapping, there shall-bé“an ASN.1 IMPORTS statement
importing the ASN.1 type reference names in the module named XSD-~ {joint-iso-itu-t asnl(1)
specification(0) modules(0) xsd-module(2) versionl (1)} specifiedvin Annex A that are referenced in the
ASN.1 module.

14) Subclause 9.4 bis
Add a new subclause 9.4 bis as follows:

9.4bis In each ASN.1 module generated by a Versioh2 mapping, there shall be an ASN.1 IMPORTS statement
importing the ASN.1 type reference names in~‘the module named XSD {joint-iso-itu-t asnl(1)
specification(0) modules(0) xsd-module (2)vversion2(2)} specified in Annex A bisthat are referenced in
the generated ASN.1 module.

NOTE — The term "XSD module" in this Reeomimendation | International Standard refers to the module defined in Annex A
(Version 1 mapping) or in Annex A bis (Ver§ion 2 mapping), according to the version of the mapping.

15) Subclause 10.1.1
Replace subclause 10.1.1 with-the following:

10.1.1  This Recommeéndation | International Standard specifies the generation of:

a) ASN:Itype reference names corresponding to the names of model group definitions, top-level element
declarations, top-level attribute declarations, top-level complex type definitions, and user-defined-top-level
simple type definitions;

b)C "ASN.1 identifiers corresponding to the names of top-level element declarations, top-level attribute
declarations, local element declarations, and local attribute declarations;

¢) ASN.1 identifiers for the mapping of certain simple type definitions with an enumeration facet (see 12.4.1
and 12.4.2);

d) ASN.1 type reference names of special type assignments (see clauses 29 _30 and 31); and

e) ASN.1 identifiers of certain sequence components introduced by the mapping (see clause 20).
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16) Subclause 10.2.1
Replace subclause 10.2.1 with the following:

10.2.1  This subclause applies as explicitly invoked by other clauses of this Recommendation | International Standard
to generate an ASN.1 type (a "DefinedType") definition that is a reference (a—DefinedType")-to an ASN.1 type
assignment.

17) Subclause 10.2.2

Replace subclause 10.2.2 with the following:

10.2.2  If an-ASNI-type-definition{(R,say)-thatis-a "DefinedType" is to be inserted in an ASN.1 module (M{ say)
other than the ASN. 1 module where the referenced ASN.1 type assrgnment GPA—sa-ya—ls belng 1nserted—&nel—the—t-ype

"ExternalTypeReference (eenstmeted—&s—appreprmt%fer—medu}%h@—fer—"ﬁﬁ— for that type assignment, as an

implementation option. Oetherwise, it shall be a "typereference" for FAthat type assignment.

NOTE — All ASN.1 "typereference"s created by the mapping are unique for any legal input schema, so‘al type defined in another
ASN.1 module does not need to be an "External TypeReference".

18) Subclause 10.3.2
Replace subclause 10.3.2 with the following:

10.3.2  Names of attribute declarations, element declarations, model group definitions, user-defined-top-level simple type
definitions, and top-level complex type definitions can be identical to ASN. \reserved words or can contain characters not
allowed in ASN.1 identifiers or in ASN.1 type reference names. In addition, there are cases in which ASN.1 names are
required to be distinct where the names of the corresponding XSD<chema components (from which the ASN.1 names
are mapped) are allowed to be identical.

19) Subclause 10.3.4.1

Replace subclause 10.3.4.1 with the following:

10.3.4.1 If the name being generated is the typeteference name of an ASN.1 type assignment and the character string
generated by 10.3.3 is identical to:

a) the type reference namelof another ASN.1 type assrgnment prevrously jsee 10. 4) generated by the
mapping (in any ASN. I module);inth o hesam

n&mespaee(—mel&d—mg—abseneeeﬁa—mmespaee}or

b) the type reference name of a type assignment in the XSD module (see Annex A); or
c) is-one of thexreserved words specified in ITU-T Rec. X.680 | ISO/IEC 8824-1, 11.27,

then a suffix shall( be® appended to the character string generated by 10.3.3. The suffix shall consist of a
HYPHEN-MINUS followed by the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of an integer.
This integer shall’be the least positive integer such that the new name is different from the type reference name of any

other ASN htype assignment previously generated (in any ASN.1 module)inany-efthese- ASNA-medules.

NOTE'>As a consequence of this rule, all type reference names defined in an ASN.1 specification generated from a source XSD
schema (including the standardized type references defined in the xsD module) will be unique within that ASN.1 specification.
This* allows maximum flexibility in the way that the generated ASN.1 type assignments are distributed across multiple ASN.1
modules (see 7.3).

20) Subclause 10.3.5
Replace subclause 10.3.5 with the following:

10.3.5 For an ASN.1 type reference name (or identifier) that is generated by applying this subclause 10.3 to the name
of an element declaration, attribute declaration, top-level complex type definition or user-defined-top-level simple type
definition, if the type reference name (or identifier) generated is different from the name, a final NAME encoding
instruction shall be assigned to the ASN.1 type assignment with that type reference name (or to the component with that
identifier) as specified in the three following subclauses.
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21) Subclause 10.4.1
Replace subclause 10.4.1 with the following:

1041  An order is imposed on the top-level schema components of the source XSD Schema on which the mapping is
performed. This applies to model group definitions, top-level complex type definitions, user-defined-top-level simple type
definitions, top-level attribute declarations, and top-level element declarations.

NOTE — Other top-level schema components are not mapped to ASN.1, and XSD built-in datatypes are mapped in a special way.

22) Subclause 10.4.2.1
Replace subclause 10.4.2.1 with the following:

10.4.2.1 Top-level schema components shall first be ordered by their target namespace, with the absent namespace
preceding all namespace names specified in the XSD schema in ascending lexicographical order.

23) Subclauses 10.4.3, 10.4.4 and 10.4.5
Replace subclauses 10.4.3, 10.4.4 and 10.4.5 with the following:

104.3 Fhe-mappinggeneratesTwo sets of ASN.1 type assignments are generated by thémapping:

a) one set of ASN.1 type assignments (generated by clauses 13, 14, 15, ¥//and 20) correspond directly to
top-level schema components, and their type reference names are derived from the name of the schema
component with no suffix appended;

b) another set of ASN.1 type assignments (generated by clauses-29.)30 and 31) correspond to special uses of
top-level schema components, and their type reference names-are generated from the name of the schema
component followed by a suffix and (in some cases) by a~post-suffix.

NOTE — For each top-level schema component in the source XSD Seliema. at most one ASN.1 type assignment in the set in
10.4.3 (a) can be generated, but multiple ASN.1 type assignments in‘the set in 10.4.3 (b) can be generated.
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10.4.45 ASN.1 type assignments that-correspond-directly-to-the XSD-schema-compenents_in the set in 10.4.3~(a) shall

be generated in the order of the corresponding XSD schema components (see 10.4.1), and shall all be generated before

any type assignments in 10.4.3 (b) are generated.
10.4.5  ASN.1 type assignments listed-in 10.4.3 (bifany) shall be generated in the following order!

a) given two top-level schema components SC1 and SC2, where SC1 precedes SC2 in'the order specified in
10.4.1, all the ASN.1 type assignments corresponding to SC1 (if any) shall be generated before any type

assignments corresponding to SC2 are generated;

b) within each set of type assignments corresponding to any given schemd.¢omponent, type assignments
shall be generated in an order based on the suffix specified in clauses29 to 31, as follows:

1) suffix"-nillable";

2) suffix"-nillable-default-",

3) suffix"-nillable-fixed-";

4) suffix "-derivations";

5) suffix "-deriv-default-";

6) suffix "-deriv-fixed-";

7) suffix "-deriv-nillable";

8) suffix "-deriv-nillable-default-";

9) suffix "-deriv-nillable-Fixed-";

10) suffix "-group":

c) foritems 2,3, 5. 6, 8 and 9 of (b), within each set of type assignments corresponding to any given

schema component sand any given suffix, type assignments shall be generated in ascending
lexicographical order.6f the post-suffix specified in clause 29 (if any).

24) Subclause 10.4.6
Delete subclause 10.4.6.

25) Clause 11 and Table 2
Replace clause 11 and Table 2 with the following:

11 Mapping uses of XSD built-in datatypes

111 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to the use of an XSD built-in datatype.

NOTE — All XSD built-in types are simple type definitions with the exception of xsd:anyType, which is a complex type definition.

11.2 A use of an XSD built-in datatype shall be mapped to an ASN.1 type definition in accordance with Table 2.
The table gives the ASN.1 type definition to be used. The notation "XSD.Name" indicates that the ASN.1 type
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definition shall be the ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the corresponding ASN.1
type assignment present in the XSD {joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-
module (2) versionl(l)} module (Version 1 mapping — see Annex A) or the XsD {joint-iso-itu-t asnl (1)
specification(0) modules(0) xsd-module(2) version2(2)} module (Version 2 mapping — see

Annex A bis).

Table 2 — ASN.1 type definitions corresponding to uses of XSD built-in datatypes

XSD built-in datatype ASN.1type definition XSD built-in datatype ASN.1type definition
anyURI XSD.AnyURI int XSD.Int
anySimpleType XSD.AnySimpleType integer INTEGER
anyType XSD.AnyType Or language XSD.Language
XSD.AnyType-nillable
(see 11.3)
base64Binary [BASE64] OCTET STRING long XSD. Long
boolean BOOLEAN Name XSD\Name
byte INTEGER (-128..127) NCName XSD.NCName
date XSD.Date negativelnteger INTEGER (MIN..-1)
dateTime XSD.DateTime NMTOKEN XSD.NMTOKEN
decimal XSD.Decimal NMTOKENS XSD .NMTOKENS
double XSD.Double nonNegativelnteger INTEGER (0. .MAX)
duration XSD.Duration nonPositivelnteger INTEGER (MIN..O)
ENTITIES XSD.ENTITIES normalizedString XSD.NormalizedString
ENTITY XSD.ENTITY NOTATION XSD.NOTATION
float XSD.Float positivelnteger INTEGER (1..MAX)
gDay XSD.GDay QName XSD.QName
gMonth XSD.GMonth short XSD.Short
gMonthDay XSD.GMonthDay string XSD.String
gYear XSD.GYear time XSD.Time
gYearMonth XSD.GYearMonth token XSD. Token
hexBinary OCTET STRING unsignedByte INTEGER (0..255)
ID XSD.ID unsignedint XSD.UnsignedInt
IDREF XSD%x IDREF unsignedLong XSD.UnsignedLong
IDREFS XSD.IDREFS unsignedShort XSD.UnsignedShort
11.3 A use of xsd:anyType as.the type definition of an element declaration that is not nillable shall be mapped to

XSD.AnyType. A use of xsd:anyType as the type definition of an element declaration that is nillable shall be mapped to
XSD.AnyType-nillable;

26) Subclause 12.1.1
Replace subclause 12.1.1 with the following:

12.1.1 _ \’Fhe length, minLength, and maxLength facets shall be ignored for the XSD built-in datatypes xsd:QName and
xsd:N@TATION and for any simple type definition derived from these by restriction.

?7) Subclause 12 31

Replace subclause 12.3.1 with the following:

12.3.1 If a whiteSpace facet with a value of replace or collapse belongs to a simple type definition that has also an
enumeration facet being mapped to an ASN.1 "Enumeration” (see 12.4.1 and 12.4.2), then the three following subclauses

apply.
12.3.1.1 aNo "Enumerationltem"s shall be included in the "Enumeration" for the members (if any) of the value of the

enumeration facet that contain any of the characters HORIZONTAL TABULATION, NEWLINE or CARRIAGE
RETURN, or (in the case of collapse) contain leading, trailing, or multiple consecutive SPACE characters.
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12.3.1.2 If the value of the whiteSpace facet is replace and a final TEXT encoding instruction with qualifying information
is being assigned to the ASN.1 type definition, then a final WHITESPACE REPLACE encoding instruction shall also be

assigned to it.
12.3.1.3 If the value of the whiteSpace facet is collapse and a final TEXT encoding instruction with qualifying

information is being assigned to the ASN.1 type definition, then a final WHITESPACE COLLAPSE encoding instruction
shall also be assigned to it.

?R) Subclause 1241

Replace subclause 12.4.1 with the following:

12.4.1  An enumeration facet belonging to a simple type definition with a variety of atomic that is derived by restriction
(directly or indirectly) from xsd:string shall not be mapped to an ASN.1 constraint. Instead, the facet shall be mapped to
the "Enumeration” of the ASN.1 enumerated type corresponding to the simple type definition (see 13.5) as_speCified in
the threefour following subclauses.

29) Subclause 12.4.1.4
Add a new subclause 12.4.1.4 as follows:

12.4.1.4 If the simple type definition has a whiteSpace facet with the value preserve or@eplace, then the enumerated type
shall be assigned at least one final TEXT encoding instruction with qualifying inforfation indicating one or more of the
"Enumerationltem"s.

NOTE — An important example of this is a restriction of xsd:string with an enumeration facet, which has whiteSpace preserve by
default.

30) Subclause 12.4.3
Replace subclause 12.4.3 with the following:

12.4.3  Any other enumeration facet shall be mapped to an ASN.1 constraint that is either a single value or a union of
single values corresponding to the members of the valueof the enumeration.
NOTE — The enumeration facet applies to the value space of the base type definition. Therefore, for an enumeration of the XSD built-
in datatypes xsd:QName or xsd:NOTATION, the value,0f the uri component of the [USE-QNAME] SEQUENCE produced as a single
value ASN.1 constraint is determined, in the- XML representation of an XSD Schema, by the namespace declarations whose
scope includes the xsd:QName or xsd:NOTATION, and by the prefix (if any) of the xsd:QName or xsd:NOTATION.

EXAMPLE 1 — The following representsa user-defined-top-level simple type definition that is a restriction of xsd:string
with an enumeration facet:

<xsd:simpleType name="state">
<xsd:restriction ‘base="xsd:string">
<Xsdrenumeration value="off"/>
<xsd:enumeration value="on"/>
<I/xsdestriction>
</xsd:simpteType>

It is mapped to the,ASN.1 type assignment:
State-::= [NAME AS UNCAPITALIZED] ENUMERATED {off, on}

EXAMPLE 2 — The following represents a aser-defined-top-level simple type definition that is a restriction of xsd:integer
with ‘an enumeration facet:

<xsd:simpleType name="integer-0-5-10">
<xsd:restriction base="xsd:integer">

<xsd:enumeration value="0"/>
<xsd:enumeration value="5"/>
<xsd:enumeration value="10"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:

Integer-0-5-10 ::= [NAME AS UNCAPITALIZED] [USE-NUMBER] ENUMERATED {intO(O), int5(5),
int10(10)}
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EXAMPLE 3 — The following represents a user-defined-top-level simple type definition that is a restriction of xsd:integer
with a mininclusive and a maxinclusive facet:

<xsd:simpleType name="integer-1-10">
<xsd:restriction base="xsd:integer">
<xsd:maxInclusive value="10"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:

Integer-1-10 ::= [NAME AS UNCAPITALIZED] INTEGER(1l..10)

EXAMPLE 4 — The following represents a user-defined—top-level simple type definition that is a restriction (with\a
minExclusive facet) of another simple type definition, derived by restriction from xsd:integer with the addition of a
mininclusive and a maxinclusive facet:

<xsd:simpleType name="multiple-of-4">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:mininclusive value="1"/>
<xsd:maxInclusive value="10"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:minExclusive value="5"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type assignment:
Multiple-of-4 ::= [NAME AS UNCAPITALIZED] INTEGER(5<)..10)

EXAMPLE 5 — The following represents a user-defined—top-level simple type definition that is a restriction (with a
minLength and a maxLength facet) of another simple type definjtioq, derived by restriction from xsd:string with the
addition of an enumeration facet:

<xsd:simpleType name="color">
<xsd:restriction>
<xsd:simpleType>
<xsd:restriction base="xsd:string">
<xsd:enumeration value="white"/>
<xsd:enumieration value="black"/>
<xsd:enumeration value="red"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:minLength\value="2"/>
<xsd:maxLength' value="4"/>
</xsd:restriction>
</xsd:simpleType>

It is mapped to the ASN.1 type‘assignment:

Color ::= [NAME AS UNCAPITALIZED] ENUMERATED {red}

31 Subclause 12.5.2.1
Replace subclause 12.5.2.1 with the following:

12.52:1 If the simple type definition is derived by restriction (directly or indirectly) from an XSD built-in date or time
datatype (xsd:date, xsd:dateTime, xsd:duration, xsd:gDay, xsd:gMonth, xsd:gYear, xsd:gYearMonth, xsd:gMonthDay, or
xsd:time), then the maxinclusive, maxExclusive, minExclusive, and mininclusive facets of the simple type definition shall be

mapnpedto-an-ASN 1 user-defined-constraintLsee-12 5 4)
Happea—todi-Aor 1 HSseF-aeHea-coRSHHIASee =)~

32) Subclause 13.1
Replace subclause 13.1 with the following:

131 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to a simple type definition.

NOTE — This clause is not invoked for simple type definitions that are XSD built-in types.
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33) Subclause 13.2
Delete subclause 13.2.

34) Subclause 13.3
Replace subclause 13.3 with the following:

133 A user-defined—top-level simple type definition shall be mapped to an ASN.1 type assignment. The

“typereference T the“TypeAssigmment - sitatt-be generated by apptying 163 tothe mame of tie smpre Type defmiton
and the "Type" in the "TypeAssignment" shall be an ASN.1 type definition as specified in subclauses 13.5 to 13.10.

35) Subclause 13.4
Replace subclause 13.4 with the following:

134 An anonymous simple type definition shall be mapped to an ASN.l type definitionyas specified in
subclauses 13.5 to 13.10.

36) Subclause 13.7
Replace subclause 13.7 with the following:

13.7 For any other simple type definition (D, say) with any variety that\is” derived by restriction (directly or
indirectly) from a user-defined-top-level simple type definition, the ASN.1 type definition shall be generated by applying
clause 23 to the user-defined-top-level simple type definition (B, say) such that:

a) D is derived by restriction (directly or indirectly) from B;)and

b) either B is the base type definition of D, or all intefmediate derivation steps from B to D are anonymous
simple type definitions.

Then, for each of the facets of D (if any), an ASN.1 corstraint generated by applying clause 12 to the facet shall be
added to the ASN.1 type definition.

37) Subclause 13.8
Replace subclause 13.8 with the following:

13.8 For any other simple type.definition (D, say) with a variety of atomic, the ASN.1 type definition shall be
generated by applying clause 23 tothe XSD built-in datatype (B, say) such that:

a) D is derived by testriction (directly or indirectly) from B; and

b) either B is-the/base type definition of D, or all intermediate derivation steps from B to D are anonymous
simple type-definitions.

Then, for each of the)facets of D, an ASN.1 constraint generated by applying clause 12 to the facet shall be added to the
ASN.1 type definition.

38) Subclauses 13.9.2 bisand 13.9.2 ter
Add'new subclauses 13.9.2 bis and 13.9.2 ter as follows:

13.9.2 bis If the item type definition of the list is xsd:string or a restriction of xsd:string and is mapped to an ASN.1

character string type, then the permitted alphabet constraint (FROM((0, 0, 0, 33) .. (0, 16, 255, 253)))
shall be applied to the ASN.1 character string type.

13.9.2 ter If the item type definition of the list is a union type, then the subtype constraint specified in 13.9.2 bis shall
be applied to each alternative of the ASN.1 choice type that is a character string type by using an inner subtype
constraint applied to the choice type.

12 ITU-T Rec. X.694 (2004)/Amd.1 (05/2007)
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39) Subclause 13.9.3

Replace subclause 13.9.3 with the following:

13.9.3 A final LIST encoding instruction shall be assigned to the ASN.1 sequence-of type.

EXAMPLE - The following represents a aser-defired-top-level simple type definition that is a list of xsd:float:
<xsd:simpleType name="list-of-float">

<xsd:list itemType="xsd:float"/>
</xsd:simpleType>

h T 1t il ACQAL 1 4 . -
1L 1S ulappcu W uIC AODIN. T I._)’PC abblslllllclll.

List-of-float ::= [LIST] [NAME AS UNCAPITALIZED] SEQUENCE OF XSD.Float

40) Subclause 13.10.2
Replace subclause 13.10.2 with the following:

13.10.2 For each member of the member type definitions, the "identifier" in the "NamedType'. ofjthe corresponding
alternative shall be generated by applying 10.3 either to the name of the member (if the member is an XSD built-in
datatype or a user-defined—top-level simple type definition) or to the character string "alt"™ (if the member is an
anonymous simple type definition), and the "Type" in the "NamedType" shall be the ASN/)type definition generated by
applying clause 23 to the member of the member type definitions.

41) Subclause 13.10.5
Replace subclause 13.10.5 with the following:
13.10.5 A final USE-UNION encoding instruction shall be assigned'to the ASN.1 choice type.

EXAMPLE — The following represents a user-defined-top-level)simple type definition that is a union of two anonymous
simple type definitions:

<xsd:simpleType name="decimalOrBinary">
<xsd:union>
<xsd:simpleType>
<xsd:restriction base="xsd:decimal"/>
</xsd:simpleType>
<xsd:simpleType>
<xsd:restriction base="xsd:float"/>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>

It is mapped to the ASN.1 type assighment:

DecimalOrBinary ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
alt [NAME AS ""] XSD.Decimal,
alt-1 [NAME AS ""] XSD.Float }

42) Subclause 14.1
Replace-subclause 14.1 with the following:

141 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to an element declaration.

NOTE — The presence of a value constraint on an element declaration normally affects the mapping. However, 8.10 implies that an

element declaration that has a value constraint and whose type definition 1S xsd:QName or xsd:NOTATION or a restriction of these XSD
built-in datatypes is mapped as if it had no value constraint.
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43) Subclause 14.5

Replace subclause 14.5 with the following:

145 One-of the-two-followingsubelauses-(14-51-and14-52)-applies: The ASN.1 type definition shall be generated

either by applying clause 23, clause 26 or clause 27 (see 14.5 bis) to the simple or complex type definition that is the type
definition of the element declaration, or by applying 10.2 to the ASN.1 type assignment generated by applying clause 29
to_the type definition. In both cases, the value constraint in the element declaration (if any) shall be provided to the
applicable clause (23, 26, 27 or 29) and shall be used when generating the ASN.1 type definition as specified in that
clause.

14.5 bis The applicable clause number shall be obtained from the last column of Table 4 bis after selecting a row of
the table based on the following conditions:

a)  whether the element declaration has a substitutable or a non-substitutable type definition (see 14.6);

b) whether the element declaration is nillable or non-nillable;

¢) _ whether the type definition is a simple type definition or a complex type definition; and

d) whether the type definition is an XSD built-in, anonymous, or top-level type definition.

Table 4 bis— Applicable clause numbersfor the mapping of element declarations

Substitutable Nillable Simple/Complex Type definition Applicable clause number
no no simple or complex XSD built-in, anonymous, 23
or top-level
no yes simple XSD built-in or anonymous 26
no yes simple top-level 29
no yes complex XSD builtfin or anonymous 27
no yes complex top-level 29
yes yes or no simple or complex XSD built-in, anonymous 29

or top-level

44) Subclause 14.6
Replace subclause 14.6 with the following:

14.6 The phrase "has a substitutable type definition", applied to an element declaration, means that the type definition
of the element declaration is a user-defined-top-level simple type definition or complex type definition that occurs as the base
type definition of another top-level simple type definition or complex type definition.
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NOTE — According to this definition, element declarations whose type definition is the XSD built-in type xsd:anyType do not have a
substitutable type definition.

45) Subclause 18.2
Replace subclause 18.2 with the following:

18.2 A model group with a compositor of sequence shall be mapped to an ASN.1 sequence type. For each particle in
the model group in order, an ordered list of zero or more ASN.1 "NamedType"s shall be generated by applying clause 19

1 : 1 1 T hla nl I 1o R 1 1 1
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compenents. A final UNTAGGED encoding instruction shall be assigned to the sequence type.

46) Subclause 18.3
Replace subclause 18.3 with the following:

18.3 A model group with a compositor of choice having at least one particle shall be mapped to~an ASN.1 choice
type. For each particle in the model group in order, a "NamedType" shall be generated by applying clause 19 to the
particle, and that "NamedType" shall be added to the choice type as one of its alternatives. A final'UNTAGGED encoding
instruction shall be assigned to the choice type.

47) Subclause 18.4
Add a new subclause 18.4 as follows:

184 A model group with a compositor of choice having no particles’ shall be mapped to the ASN.1 built-in
type NULL.

48) Subclause 19.1
Replace subclause 19.1 with the following:

191 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ordered list of zero or more ASN.1 "NamedType"s corresponding to a particle.

NOTE 1 — This clause is not invoked for all particles. For example, the (topmost) particle of the content type of a complex type
definition is mapped in a special way if its terpris a model group with a compositor of sequence or all (see 20.8).

NOTE 2 — In most cases, this clause generates a single "NamedType". It can generate zero "NamedType"s or two or more
"NamedType"s only when a sequence model group particle contains another sequence model group particle with both min occurs
and max occurs equal to one, in whith\case the particles of the inner sequence model group are mapped to ASN.1 as though they
were particles of the outer sequencé-model group.

49) Subclause 19.2.1
Replace subclause@9.2.1 with the following:

19.2.1 If bethmin occurs and max occurs of a particle are one, then:

a){ if the term of the particle is a model group with a compositor of sequence unrelated to a model group
definition_and the particle itself belongs to a model group with a compositor of sequence, the particle is
called a "pointless sequence particle";

b) otherwise, the particle is called a "mandatory presence particle".

50) Subclause 19.2 bis
Add a new subclause 19.2 his as follows:

19.2 bis A "pointless sequence particle" shall be mapped to an ordered list (L, say) of zero or more "NamedType's as
follows. The list L shall be initially empty. For each particle (P, say) in the model group that is the term of the particle in
order, an ordered list of zero or more "NamedType"s shall be generated by recursively applying clause 19 to the
particle P, and those "NamedType"s shall be added to the list L in the same order.
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51) Subclause 19.4.2 and Table 5
Replace subclause 19.4.2 and Table 5 with the following:

19.4.2  Unless min occurs is zero and max occurs is unboundedH-the-particle-is-an"eptional single-oceurrencepartiele"
or"multiple-occurreneeparticle”, a size constraint shall be added to the sequence-of type in accordance with Table 5.

Table5—ASN.1 size constraint corresponding to min occurs and max occurs

min occurs and max occurs ASN.1 size constraint
min occurs = N max occurs =N SIZE (N)
n>2
min occurs = MiN max occurs = Max SIZE (Min .. max)
max > min and max > 2
min occurs =0 max occurs =1 SIZE (0 .. 1)
min occurs = MiN max occurs = unbounded SIZE (min .. MAX)
min> 1

52) Subclause 19.5
Replace subclause 19.5 with the following:

195 The character string used in the generation of the "identifier" in_thev'NamedType" corresponding to the
particle shall be:

ba) if the term of the particle is an element declaration, the siame of the element declaration;

eb) if the term of the particle is the model group of-a\model group definition, the name of the model group
definition;

dc) if the term of the particle is a model group.with a compositor of sequence unrelated to a model group
definition, the character string "sequence!;

ed) if the term of the particle is a model group with a compositor of choice unrelated to a model group definition,
the character string "choice";

fe) if the term of the particle is a wildcard, the character string "elem".

53) Subclause 19.6
Replace subclause 19.6 with the.following:

19.6 The "Type" inthe-"NamedType" corresponding to the particle (see 19.3) or the "Type" in the "NamedType" in
the "SequenceOfType'~cofresponding to the particle (see 19.4) shall be:

a) if theferm of the particle is a top-level element declaration which is aetthe head of an element substitution
group_containing only the head itself, the ASN.1 type definition (a "DefinedType") generated by
applying 10.2 to the ASN.1 type assignment generated by applying clause 14 to the element declaration;

NOTE 1 — This includes the frequent case in which there is no element declaration that references this element
declaration as its substitution group affiliation.

b) if the term of the particle is a top-level element declaration which is the head of an element substitution

group_containing at least one member other than the head, the ASN.1 type definition (a "DefinedType")
generated by applying 10.2 to the ASN.1 type assignment generated by applying clause 31 to the element

declaration;

NOTE 2 — If the head is an element declaration that is abstract, it is not itself a member of the substitution group. If, in
this case, the substitution group has at least one member, then this item (b) applies, and if the number of members is
exactly one, then the substitution group will be mapped to an ASN.1 choice with a single alternative.

¢) __if the term of the particle is an abstract top-level element declaration which is the head of an empty element
substitution group, the ASN.1 built-in type NULL;

ed) if the term of the particle is a local element declaration, the ASN.1 type definition generated by applying
clause 14 to the element declaration;
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de) if the term of the particle is the model group of a model group definition, the ASN.1 type definition (a
"DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by applying
clause 17 to the model group definition;

ef) if the term of the particle is a model group unrelated to a model group definition, the ASN.1 type definition
generated by applying clause 18 to the model group;

NOTE 3 — This includes the case in which a model group definition within a redefine contains a self-reference. The
model group of the original model group definition, copied into the new schema, is here considered unrelated to a model

group definition because the original model group definition itself is not copied into the new schema (the new model
group definition will have a different model group, which will contain a copy of the original model group).

$g) 1f the term of the particle 1s a wildcard, the ASN.1 type definition generated by applying clause 21 to the
wildcard.

54) Subclauses 20.1, 20.2, 20.3, 20.4 and 20.5
Replace subclauses 20.1, 20.2, 20.3, 20.4 and 20.5 with the following:

20.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment or ASN.1 type definition corresponding to a complex type definjtion.

NOTE — This clause is not invoked for complex type definitions that are XSD built-in types.

20.2 A top-level complex type definition shall be mapped to an ASN.1 type assignment, The "typereference" in the
"TypeAssignment" shall be generated by applying 10.3 to the name of the complex type-definition and the "Type" in the
"TypeAssignment" shall be an ASN.1 type definition as specified in subclauses 20.4 to 20.11.

20.3 An anonymous complex type definition shall be mapped to an ASN.1 type definition as specified in
subclauses 20.4 to 20.11.

20.4 The ASN.1 type definition shall be an ASN.1 sequence typeand—Zzero or more components shall be added
to itthe ASN-1-sequence-type as specified inby the following subclauses-20.5 to 20.11, in the specified order.

20.5 If the content type of the complex type definition is a mixed’ content model, then a component shall be added to
the ASN.1 sequence type. The "identifier" in the "NamedType" of this component shall be embed-values and the
"Type" in the "NamedType" shall be a sequence-of type.whose component shall be a "Type" generated by applying
clause 23 to the XSD built-in datatype xsd:string. A finab EMBED-VALUES encoding instruction shall be assigned to the
ASN.1 sequence type.

55) Subclause 20.8
Replace subclause 20.8 with the followihg:

20.8 If the complex type definition has an attribute wildcard, then a component generated from the attribute wildcard
{see21-3) as specified in clause 21 shall be added to the ASN.1 sequence type.

56) Subclause20.9.1
Replace subclause20.9.1 with the following:

20.9.1 Ifthe’term of the particle is a model group with a compositor of sequence whose min occurs and max occurs are
both onegthen, for each particle of the model group in order, an ordered list of zero or more ASN.1 "NamedType'sa
compeohent shall be generated by applying clause 19 to the particle in the model group, and those "NamedType"s shall be
added to the ASN.1 sequence type_in the same order.

57) Subclause 21.1
Replace subclause 21.1 with the following:

211 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to

generate an ASNJ—type—assignment—or—ASN.1 type definition or a "NamedType" corresponding to a simple—type
definitionwildcard.
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58) Subclause 21.1 bis
Add a new subclause 21.1 bis as follows:

21.1 bis For a Version 1 mapping, 21.2 shall be applied. For a Version 2 mapping, 21.2 bis shall be applied.

59) Subclause 21.2

Replace subclause 21.2 with the following:

21.2 A wildcard that is the term of a particle shall be mapped to the ASN.1 type definition generated by applying
clause 23 to the XSD built-in datatype xsd:string. A final ANY-ELEMENT encoding instruction shall be assigned to the
ASN.1 type definition.

60) Subclause 21.2 bis
Add a new subclause 21.2 his as follows:

21.2bis A wildcard that is the term of a particle shall be mapped as specified in the following [subclauses 21.2 his.1
to 21.2 bis.7.

21.2bis.1 The phrase "wildcard mapping attribute”" (used only in this clause) designates.an attribute information item
with a [namespace name] property of "urn:oid:2.1.5.2.0.1" and a [local name](property of "wildcard-mapping",
which is a member of the attributes of an annotation present in a wildcard. The phrase "value of a wildcard mapping
attribute" (used only in this clause) designates the [normalized value] property of‘aWwildcard mapping attribute.

NOTE — The namespace name specified in this subclause is the ASN.1 namespace name defined in ITU-T Rec. X.693 |
ISO/IEC 8825-4, 16.9.

21.2bis2 A wildcard mapping attribute shall have one of the following values: "CHOICE-FI", "CHOICE-UTF-8", "FI", and
"UTF-8".

EXAMPLE — The following is an example of a wildcard mapping attribute:

<xsd:any>
<xsd:annotation
a:wildcard-mapping="FI"
xmins:a="urn:0id:2.1.5.2.0.1"(>
</xsd:any>

21.2 bis.3 A wildcard without a wildcard mapping attribute shall be treated as though it has a wildcard mapping
attribute with the value "CHOICE-FI" (if process contents is strict or lax) or "FI" (if process contents is skip).

21.2 bis4 A wildcard whose pracéss contents is skip shall not have a wildcard mapping attribute with the value
"CHOICE-FI" or "CHOICE-UTF-8".

21.2 bis5 A wildcard whesewwildcard mapping attribute has the value "UTF-8" shall be mapped to the ASN.1 built-in
type UTF8String with the{following user-defined constraint:

(CONSTRAINED BY
{/* Every character string abstract value shall be a well-formed XML document
encoded in UTF-8. */})

and with a findl'ANY-ELEMENT encoding instruction.

21.2 his6 A wildcard whose wildcard mapping attribute has the value "FI" shall be mapped to the ASN.1 built-in
type"QETET STRING with the following user-defined constraint:

(CONSTRAINED BY
{'/* Every actet ci'r'l'nsr abstract value ghall be a well-formed fast infoset

document (see ITU-T Rec. X.891 | ISO/IEC 24824-1). */})

and with a final ANY-ELEMENT encoding instruction.
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21.2 bis.7 A wildcard whose wildcard mapping attribute has the value "CHOICE-FI" or "CHOICE-UTF-8" shall be
mapped to an ASN.1 choice type constructed as follows:

a) one alternative shall be added to the choice type for each top-level element declaration in the source XSD
Schema which is not abstract and whose target namespace is a namespace name (or the absent namespace)
allowed by the namespace constraint of the wildcard;

b) for each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name
of the top-level element declaration corresponding to the alternative, and the "Type" in the "NamedType"
shall be the ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type
assignment generated by applying clause 14 to the top-level element declaration;

c) these alternatives shall be added to the choice type in an order based on the target namespace and name of
the top-level element declarations; the element declarations shall first be ordered by target namespace (With
the absent namespace preceding all namespace names sorted in ascending lexicographical order) and then
by name (also in ascending lexicographical order) within each target namespace;

d) if the wildcard mapping attribute has the value "CHOICE-UTF-8", another alternative shall betadded to the
end of the choice type; the "identifier" in the "NamedType" shall be generated by applyimg 10.3 to the
character string "elem", and the "Type" in the "NamedType" shall be the ASN.I~type specified in
21.2 bis5;

e) if the wildcard mapping attribute has the value "CHOICE-FI", another alternative(shall be added to the end
of the choice type; the "identifier" in the "NamedType" shall be generated by applying 10.3 to the
character string "elem", and the "Type" in the "NamedType" shall beythe ASN.1 type specified in
21.2 bis6;

f) if process contents is strict, then the following user-defined constraiht'shall be applied to the choice type:

(CONSTRAINED BY
{/* The last alternative shall be used if and)only if xsi:type is present*/})

g) if process contents is lax, then the following user-defined-constraint shall be applied to the choice type:

(CONSTRAINED BY

{/* The last alternative shall be fised when xsi:type is present, and shall
not be used when xsi:type is not present and one of the other alternatives
can be used. */})

h) a final UNTAGGED encoding instructionghall be assigned to the choice type.

61) Subclause 21.3
Replace subclause 21.3 with the following:

213 A wildcard that is the attfibbte wildcard of a complex type shall be mapped to a "NamedType". The "identifier"
in the "NamedType" shall be generated by applying 10.3 to the character string "attr" and the "Type" in the
"NamedType" shall be a sequence-of type. The component of the sequence-of type shall be a "Type" generated by
applying clause 23 to the XSD built-in datatype xsd:string. The following user-defined constraint shall be applied to the
sequence-of type:

(CONSTRAINED BY
{/* Each item shall conform to the "AnyAttributeFormat" specified in
ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 18 */})

A final ANY=ATTRIBUTES encoding instruction shall be assigned to the sequence-of type.

62) Subclause 22.4

Replace subclause 22.4 with the following:

224 If either the attribute use or its attribute declaration has a value constraint_and the attribute use is not required, the
"NamedType" shall be followed by the keyword DEFAULT and by a "Value" generated by applying clause 16 either to
the value in the value constraint of the attribute use (if the attribute use has a value constraint), or to the value in the value
constraint of its attribute declaration (otherwise).
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63) Subclause 22.5
Replace subclause 22.5 with the following:

225 If either the attribute use or 1ts attrlbute declaration has a value constraint that is a fixed value, then an ASN.1
single value constraint with eh he e ke Sy shall be added to the
"NamedType"._The "Value" in the ASN 1 s1ngle value constraint shall be generated bV applvmg clause 16 either to the
value in the value constraint of the attribute use (if the attribute use has a value constraint), or to the value in the value
constraint of its attribute declaration (otherwise).

64) Subclause 23.1
Replace subclause 23.1 with the following:

231 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to one of the followinga uses of a top-level, anonymouss0rXSD built-
in simple type definition or complex type definition;=

a) asimple type definition used as the base type of another simple type definition;

b) asimple type definition used as the item type of a list type;

¢) asimple type definition used as the member type of a union type;

d) This-includes-theiruse a simple or complex type definition used as the typedéfinition of element declarations

that do not have a substitutable type definition (see 14.6);_and are not-nillable;-and-may-or-may-not-have-a
value-constraint;

€) _asimple type definition used as the type definition of an attribute d&claration;

f)  asimple type definition used as the content type of a complex type definition; and

g2) asimple type definition used as the type definition of an elefnent declaration that does not have a substitutable
type definition (see 14.6) and is nillable.

65) Subclause 23.2
Replace subclause 23.2 with the following:

23.2 A use of a_n XSD built-in tep-level-simple type definition_or complex type definition thatis-anXSD-built-in
datatype-shall be mapped_to an ASN.1 type definition (a "DefinedType") as specified in clause 11.

66) Subclause 23.3

Replace subclause 23.3 with the following:

23.3 A use of a user~defined-top-level simple type definition shall be mapped to the ASN.1 type definition (a
"DefinedType") generatéd by applying 10.2 to the ASN.1 type assignment generated by applying clause 13 to the simple
type definition.

67) Subelause 23.7
Replace stibclause 23.7 with the following:

2357 If a-sim . m definition o he tvne definition
value constraint has been pr0v1ded in the invocation of thls clause then a final DEFAULT-FOR-EMPTY encodlng
istruction shall be assigned to the ASN.1 type definition, and one of the three following subclauses applies

68) Subclause 23.8
Replace subclause 23.8 with the following:

238 If a-sim nition definition . nition_ofq
value constraint has been Drov1ded in the invocation of this clause and the value in the value constramtthat—w a fixed value,
then one of the three following subclauses applies.
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69) Subclause 23.8.3
Replace subclause 23.8.3 with the following:

23.8.3 For a complex type definition with a mixed content type, an ASN.1 inner subtype constraint shall be added to
the ASN.1 definition and shall apply_to the embed-values component an ASN.] single value constraint with a
"Value" consisting in a single occurrence of a "Value" identical to the "Value" in the final DEFAULT- FOR-EMPTY
encoding instruction.:

G val - O AW '. | .

1nol 1y £ "alpa' sdantinal ta tha "Valpa!' 39 tho final
single—aeceurrenec—ofa aluye' identical to o alye! 1n e fing

70) Subclause 24.1
Replace subclause 24.1 with the following:

241 This clause applies as explicitly invoked by other clauses of this Recommendation-| International Standard to
generate an ASN.1 type definition corresponding to a top-level simple type definition or,complex type definition used as the
type definition of element declarations that have a substitutable type definition (see 14:6);-and are not nillable;-and-may—or

may-nothave-a-value constraint,

71) Subclause 24.3
Replace subclause 24.3 with the following:

243 One alternative shall be added to the ASN.1 choice4yp€ for STD or CTD itself and one alternative shall be
added for each user-defined-top-level simple type definition ahd.complex type definition in the source XSD Schema that is
derived by restriction or extension (directly or indirectly) ftom STD or CTD.

72) Subclause 24.7
Replace subclause 24.7 with the following:

247 If there—is-a value constraint_has-been provided in the invocation of this clause, then a final DEFAULT-FOR-
EMPTY encoding instruction shall be‘assigned to each alternative of the ASN.1 choice type_corresponding to a simple or

complex type definition that would validate a hypothetical element containing the canonical lexical representation of the
value in the value constraint, butwnot to the other alternatives (if any). One of the three following subclauses applies.

73) Subclause 24.8
Replace subclause 24.8 with the following:

24.8 If there—is—a value constraint has been provided in the invocation of this clause and the value in the value
constraintthat is a fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice type. One of
the threefour following subclauses applies_to each alternative of the choice type.

248.1 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and
corresponds to a simple type definition, the inner subtype constraint shall apply to the alternative an ASN.1 single value

constraint with a "Value" 1dentical to the "Value™ in the Tinal DEFAULT - FOR-EMPTY cncoding instruction.

2482 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and
corresponds to a complex type definition whose content type is a simple type definition, the inner subtype constraint shall
apply to the alternative another ASN.1 inner subtype constraint that applies to the base component a single value
constraint with a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.
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24.8.3 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 24.7 and
corresponds to a complex type definition with a mixed content type, the inner subtype constraint shall apply to the
alternative another ASN.1 inner subtype constraint, which in turn shall apply to the embed-values component an
ASN.1 single value constraint with a "Value" consisting in a single occurrence of a "Value" identical to the "Value" in
the final DEFAULT-FOR-EMPTY encoding instruction.-that-apphes:

120
7

24.8.4  If the alternative has not been assigned a final DEFAULT - FOR-EMPTY encoding instruction in 24.7thé inner
subtype constraint shall apply a presence constraint of ABSENT to the alternative.

74) Subclause 25.1
Replace subclause 25.1 with the following:

251 This clause applies as explicitly invoked by other clauses of this Recommendation™| International Standard to
generate an ASN.1 type definition corresponding to a top-level simple type definition or@@emplex type definition used as the
type definition of element declarations that have a substitutable type definition (see 14(6) and; are nillable;and-may-ormay
not-haveavalueconstraint.

75) Subclause 25.3

Replace subclause 25.3 with the following:

253 One alternative shall be added to the ASN.1 choice type for STD or CTD itself and one alternative shall be
added for each user-defined-top-level simple type definition and*complex type definition in the source XSD Schema that is
derived by restriction or extension (directly or indirectly) from STD or CTD.

76) Subclause 25.7
Replace subclause 25.7 with the following;

25.7 If there-is-a value constraint hias been provided in the invocation of this clause, then a final DEFAULT-FOR-
EMPTY encoding instruction shall be,assigned to each alternative of the ASN.1 choice type_corresponding to a simple or

complex type definition that would validate a hypothetical element containing the canonical lexical representation of the
value in the value constraint, but not to the other alternatives (if any). One of the three following subclauses applies.

77) Subclause25.8
Replace subclause 25.8 with the following:

25.8 [f'#ltere—is—a value constraint has been provided in the invocation of this clause and the value in the value
constraift, that-is a fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 choice type. One of
the theeefour following subclauses applies_to each alternative of the choice type.

25,81 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and
corresponds to a simple type definition, the inner subtype constraint shall apply to the alternative (which is an ASN.1

sequence type with a final USE-NIL encoding instruction) another ASN.1 inner subtype constraint which in turn shall
apply to the content component the keyword PRESENT and an ASN.1 single value constraint with a "Value" identical
to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.

25.8.2 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and
corresponds to a complex type definition whose content type is a simple type definition, the inner subtype constraint shall
apply to the alternative (which is an ASN.1 sequence type with a final USE-NIL encoding instruction) another ASN.1
inner subtype constraint that applies to the content component the keyword PRESENT and an ASN.I single value
constraint with a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction.
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2583 If the alternative has been assigned a final DEFAULT-FOR-EMPTY encoding instruction in 25.7 and
corresponds to a complex type definition with a mixed content type, the inner subtype constraint shall apply to the
alternative (which is an ASN.1 sequence type with a final USE-NIL encoding instruction) another ASN.1 inner subtype
constraint that applies:

a) to the embed-values component, an ASN.1 single value constraint with a "Value" consisting in a
single occurrence of a "Value" identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding
instruction; and

b) to the content component, the keyword PRESENT.

25.8.4  If the alternative has not been assigned a final DEFAULT - FOR-EMPTY encoding instructien in 25.7, the inner
subtype constraint shall apply a presence constraint of ABSENT to the alternative.

78) Subclause 26.1
Replace subclause 26.1 with the following:

26.1 This clause applies as explicitly invoked by other clauses of this Reeomhmendation | International Standard to
generate an ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in simple type definition used as the type definition of element
declarations that do not have a substitutable type defipition”(see 14.6); and are nillable;and-may-or-may-net
have-avalueconstraint; Or

b) a top-level simple type definition that is a member of the derivation hierarchy of the type definition of
element declarations that have a substitutable type definition (see 14.6) and are nillable.

79) Subclause 26.5
Replace subclause 26.5 with the following:

26.5 If there—is-a value constraint_has been provided in the invocation of this clause, then a final DEFAULT-FOR-
EMPTY encoding instruction shall be, assigned to the ASN.1 sequence type. The "Value" in the final DEFAULT - FOR-
EMPTY encoding instruction shall begenerated by applying clause 16 to the value in the value constraint.

80) Subclause 26.6
Replace subclause 26.6'with the following:

26.6 If thefes#5-a value constraint has been provided in the invocation of this clause and the value in the value
constraintthat is/a fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type. The
inner subtype constraint shall apply to the content component an ASN.1 single value constraint with a "Value"
identical to the "Value" in the final DEFAULT-FOR-EMPTY encoding instruction. The inner subtype constraint shall also
apply.the keyword PRESENT to the content component.

81) Subclause 27.1
Replace subclause 27.1 with the following:

27.1 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type definition corresponding to either:

a) a top-level, anonymous, or XSD built-in complex type definition used as the type definition of element
declarations that do not have a substitutable type definition (see 14.6); and are nillable;and-may-or-may-net
have-a-valueconstraint: ; Or
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b) a top-level complex type definition that is a member of the derivation hierarchy of the type definition of
element declarations that have a substitutable type definition (see 14.6) and are nillable.

82) Subclause 27.1 bis
Add a new subclause 27.1 bis as follows:

27.1bis A use of an XSD built-in complex type definition shall be mapped to an ASN.l1 type definition
(a "DefinedType") as specified in clause 11.

83) Subclause 27.2
Replace subclause 27.2 with the following:

27.2 A use of a top-level or anonymous complex type definition shall be mapped to an ASN.1 type.definition as
specified in subclauses 27.2 bisto 27.10.

27.2bis The ASN.1 type definition shall be an ASN.1 sequence type, and—Oone or more components shall be added
to itthe ASN-1-sequenece-type as specified inby the following subclauses 27.3 to 27.9, in the specified order.

84) Subclause 27.7
Replace subclause 27.7 with the following:

27.7 If the content type of the complex type definition is a particle, then(one of the twethree following subclauses
applies.

85) Subclause 27.7.1
Replace subclause 27.7.1 with the following:

27.7.1 If the term of the particle is a model group withra compositor of sequence-er-cheice; whose min occurs and max
occurs are both one, then an OPTIONAL component shall be added to the ASN.1 sequence type. The "identifier" in the
"NamedType" of the component shall be generated-by applying 10.3 to the character string "content" and the "Type"
in the "NamedType" shall be an ASN.1 sequence type generated as follows. For each particle of the model group in
order, an ordered list of zero or more "NamedType"s shall be generated by applying clause 19 to the particle in the
model group, and those "NamedType"s shall'be added to the inner ASN.1 sequence type in the same order.with-a-single

86) Subclause 27.7:3 \bis
Add a new subclause 27(7.1 bis as follows:

27.7.1 bis If the term-of the particle is a model group with a compositor of sequence whose min occurs and max occurs are
not both one, or-a.model group with a compositor of choice, then an OPTIONAL component shall be added to the ASN.1
sequence typ€. JThe "identifier" in the "NamedType" of the component shall be generated by applying 10.3 to the
character _string "content" and the "Type" in the "NamedType" shall be an ASN.1 sequence type with a single
comporrent, which shall be generated by applying clause 19 to the particle in the content type.

87) Subclause 27.9

Replace subclause 27.9 with the following:

27.9 If the content type of the complex type definition is empty, then an OPTIONAL component re-farther components
shall be added to the ASN.1 sequence type._The "identifier" in the "NamedType" of the component shall be generated
by applying 10.3 to the character string "content" and the "Type" in the "NamedType" shall be the ASN.1 built-in

type NULL.
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88) Subclause 27.11
Replace subclause 27.11 with the following:

27.11 If there—is-a value constraint_has been provided in the invocation of this clause, then a final DEFAULT-FOR-
EMPTY encoding instruction shall be assigned to the ASN.1 sequence type. One of the two following subclauses
applies.

89) Subclause 27.12

Replace subclause 27.12 with the following:

27.12  If there—is—a value constraint has been provided in the invocation of this clause and the value in the ‘value
constraintthat is a fixed value, then an ASN.1 inner subtype constraint shall be added to the ASN.1 sequence type." The
inner subtype constraint shall apply the keyword PRESENT to the content component. One of the twafellowing
subclauses applies.

90) Subclause 27.12.2
Replace subclause 27.12.2 with the following:

27.12.2 If the content type of the complex type definition is a mixed content type, the inpefisubtype constraint shall apply:

a) to the embed-values component, an ASN.1 single value constraint with a "Value" consisting in a
single occurrence of a "Value" identical to the "Value" in the\final DEFAULT-FOR-EMPTY encoding
instruction; and

b) to the content component, the keyword PRESENT.

91) Subclause 28.2
Replace subclause 28.2 with the following:

28.2 A use of a top-level element declaration (H, say) shall be mapped to an ASN.1 choice type.

92) Subclause 28.3

Replace subclause 28.3 with the following:

28.3 One alternative shall be added to the ASN.1 choice type forthe-top-level-element declaration-itsef (H;-say)and
one-alternative-shallsbe-added-for each top-level element declaration (including H itself) in the source XSD Schema
thatwhich is notlabstract and whese-substitution-group-affiliation-is 2 member of the substitution group headed by H.

NOTE — I \XSD, substitution group membership is transitive, i.e., the members of a substitution group ESG1 whose head is a
member 0f another substitution group ESG2 are all also members of ESG2.

93) Subclause 28.4

L_Replace-subclause 284 with-the following:

284 For each alternative, the "identifier" in the "NamedType" shall be generated by applying 10.3 to the name of
the top-level element declaration corresponding to the alternative, and the "Type" in the "NamedType" shall be the
ASN.1 type definition (a "DefinedType") generated by applying 10.2 to the ASN.1 type assignment generated by
applying clause 14 to the top -level element declaration.
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94) Clause 29

Replace clause 29 with the following:

29 Generating special ASN.1 type assignmentsfor types used in element declarations

291 This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment corresponding to a user-defined-top-level simple type definition or complex type
definition used as the type definition of element declarations that have a substitutable type definition (see 14.6) or are nillable.

29.2 This clause inveked-by-otherelauses-generates a special ASN.1 type assignment for a given combination ef.
the following conditions and data provided in the invocation of this clause:

a) _ whether the element declaration has a substitutable or a non-substitutable type definition (see 14.6);

b)  whether the element declaration is nillable or non-nillable;

¢) _whether the type definition is a simple type definition or a complex type definition;

d) whether the element declaration has a value constraint, and if it does, whether the(vdlue in the value
constraint is a default value or a fixed value;

e) _ the name of the type definition; and

f)  the value in the value constraint (if any).

29.3 One and only one special ASN.1 type assignment, shall be generated for each different combination of the
above items that actually occurs in one or more invocations\of this clause over the mapping of a source XSD Schema

(but see 29.3 bis).

NOTE - For example, if two ersere-element declaratiofis in a large XSD Schema have identical type definitions, are both nillable,
and both have a value constraint that is a default value and is the same value, then a single special ASN.1 type assignment is
generated. The type reference name of this type.agsignment will occur in the "Type" in the "TypeAssignment"s corresponding to
both element declarations.

29.3 bis When this clause is invoked for a.simple type definition or complex type definition used as the type definition of an

element declaration that is nillable and.do€s not have a substitutable type definition, it produces an ASN.1 type assignment
(using the suffix "-nillable") which could also be produced by an invocation of clause 30 for the same simple type

definition or complex type definition. Tn such cases, there shall be only one such ASN.1 type assignment generated either
by this clause or by clause 30, whichever is invoked first.

294 The term "assgciated ASN.1 type assignment" designates the ASN.1 type assignment being mapped from the
simple type definition o1, complex type definition that is the type definition of the element declaration for which a special
ASN.1 type assignment is generated, by applying clause 13 or clause 20, respectively.

NOTE — Any(special ASN.1 type assignment has an associated ASN.1 type assignment, as this clause applies only when the type

definition of\an element declaration is a user-defined-top-level simple type definition or complex type definition. All such simple type
definitionsd@nd complex type definitions are mapped to ASN.1 type assignments.

295 For a given element declaration, the "typereference" in the "TypeAssignment" for a special ASN.1 type
assignment shall be constructed by appending a suffix (see 29.6) and a post-suffix (see 29.6) to the type reference name
of_the associated ASN.1 type assignment and applying 10.3 to the resulting character string, and the "Type" in the
"TypeAssignment" shall be the ASN.1 type definition generated by applying either-elause24-erelause25-one of the

clauses 24, 25, 26 and 27 (see 29.6) to the simple type definition or complex type definition that 1s the type definition of the
element declaration. The value constraint in the element declaration (if any) shall be provided to the applicable clause (24,

25, 26 or 27) and shall be used when generating the ASN.1 type definition as specified in that clause.-One—ofthe
otow les:
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29.6 The suffix and the applicable clause number shall be obtained from the last two columnstof‘Table 6 after
selecting a row of the table based on the conditions listed in 29.2 (a) to (d). If there is a value constraint, the post-suffix
shall be the canonical lexical representation (see W3C XML Schema Part 2, 2.3.1) of the value/in-the value constraint,

otherwise it shall be an empty string.

Table 6 — Suffixes and applicable clause numbersfor
the generation of special ASN.1 type assignments

Substitutable | Nillable Simple/Complex Value constraint Suffix clg\uﬁlhcl?glsa
no yes simple none -nillable 26
no yes simple default -nillable-default- 26
no yes simple fixed -nillable-fixed- 26
no yes complex none -nillable 27
no yes complex default -nillable-default- 27
no yes complex default -nillable-fixed- 27
yes no simple or complex none -derivations 24
yes no simple or complex default -deriv-default- 24
yes no simple or complex fixed -deriv-fixed- 24
yes es simple or complex none -deriv-nillable 25
yes yes simple orcomplex default -deriv-nillable-default- 25
yes yes simple or complex fixed -deriv-nillable-fixed- 25

95) Clause 30

Replace clause 30 with'the following:

30 Geénerating special ASN.1 type assgnmentsfor types belonging to a derivation
hier ar chytype-definitions

30.F This clause applies as explicitly invoked by other clauses of this Recommendation | International Standard to
generate an ASN.1 type assignment corresponding to a &sepéeﬁned—top level simple type definition or complex type
o ta tha dareicoti e ool £ 41 o Aaf: £ al dacl thaot hosia o clhatittol]o

Aafi that hal
treftttter—that terofRgS—totne—aerrvattonerareny—o+r—tne type—teftrtttorn—ot—elementdectarattens—tratnave & SHpstutante

type definition (see 14.6) and are nillable.

30.2 This clause }s—meked—bye’eher—el-a&ses—generates a spemal ASN.1 type as51gnment for a gweﬂ—smple type

definition or complex type definition an

tforatype-definitiom)™) provided in the mvocatlon of thlS clause

30.3 One and only one special ASN.1 type assignment shall be generated for each simple type definition or complex
type definition that actually occurs in one or more invocations of this clause over the mapping of a source XSD Schema

(but see 29.3 bis).
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304 The term "associated ASN.1 type assignment" designates the ASN.1 type assignment being mapped from the
simple type definition or complex type definition by applying clause 13 or clause 20, respectively.

30.5 The "typereference" in the "TypeAssignment" for a special ASN.1 type assignment shall be constructed by
appending the suffix "-nillable" to the type reference name of the associated ASN.1 type assignment and
applying 10.3 to the resulting character string, and the "Type" in the "TypeAssignment" shall be the ASN.1 type
definition generated by applying either clause 26 or clause 27 to the simple type definition or complex type definition,
respectively.

NOTE — This clause specifies only the suffix "-nillable" (and not the suffixes "-nillable-default-" and
"nillable-fixed-"), because even if the element declaration has a value constraint, that value constraint is not visible to clauses 26

—e
and 27 when invoked by this clause.

96) Subclause 31.2

Replace subclause 31.2 with the following:

31.2 This clause *s—m*ekeel—by—e%her—el—&uses—generates spe01a1 ASN.1 type asswnment for a top*level element

declaration tha sroun-and-cene

ASN%—%e—ass&gfmeﬂi—efer—&n—eleme%tbsH&ngfeaﬁ}—) prov1ded in the 1nvocat10n of th1s clause

97) Annex A
Replace Annex A with the following:

Annex A

ASN.1 type definitions corresponding to XSD built-in datatypesfor the Version 1 mapping

(This annex forms an integral part of this Recommendation | International Standard)

A.l This annex specifies a module that define§ the ASN.1 types that correspond to the XSD built-in datatypes and
that are used for the mapping from W3C XML-Sehema to ASN.1 for the Version 1 mapping.

A2 W3C XML Schema defines many built-in date and time datatypes to represent durations, instants or recurring
instants. Although they are all derived from“ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time datatypes are mapped to.VisibleString with a user-defined constraint referencing the applicable XSD
clause. A permitted alphabet constraint is added to provide a more efficient encoding with the Packed Encoding Rules
(PER), since user-defined constraints are not PER-visible (and hence are not used in optimizing encodings).

A3 The xsp module(for the Version 1 mapping is:

XSD {joint-iso-iftu-t asnl(l) specification(0) modules(0) xsd-module(2) versionl(1l)}
DEFINITIONS
AUTOMATIC TAGSN::=
BEGIN
/* xsd:anySimpleType */
AnySimpleType ::= XMLCompatibleString
/* xgd:anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE

Iﬁln\?nmnn INED—BY [
CONGTT

/* Each item shall conform to the "AnyAttributeFormat" specified

in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem String

(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 19 */ } ) }

(CONSTRAINED BY {
/* Shall conform to ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 25 */ } )
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AnyType-nillable ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item shall conform to the "AnyAttributeFormat" specified
in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
content SEQUENCE {
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified

in TTU-T Rec. X.693 | TSO/IEC 8825-4, clause 19 */ } )
t OPTIONAL t

(CONSTRAINED BY {
/* Shall conform to ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 25 */ } )
/* xsd:anyUri */
AnyURI ::= XMLStringWithNoCRLFHT
(CONSTRAINED BY {
/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in- IETF RFC
2396 */ } )

/* xsd:date */
Date ::= DateTimeType (DateOnly)
/* xsd:dateTime */
DateTime ::= DateTimeType
/* xsd:decimal */
Decimal ::= REAL (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT (-0 MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER) )

/* xsd:double */

Double ::= REAL (WITH COMPONENTS {
mantissa(-9007199254740991..9007199254740991) ,
base(2),
exponent (-10754%970) })

/* xsd:duration */

Duration ::= DurationType

/* xsd:ENTITIES */

ENTITIES ::= SEQUENCE (SIZE(1l..MAX)')(/OF ENTITY

/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

Float ::= REAL (WITH COMPONENTS {
mantissa(-16777215..16777215),
base(2),

exponent (-149..104) })
/* xsd:gDay */
GDay ::= DateTimeType (Day)
/* xsd:gMonth */
GMonth ::= Daté€TimeType (Month)
/* xsd:gMonthDay */
GMonthDay &£ :="DateTimeType (MonthDay)
/* xsd:g¥ear */
GYear ::i=-'DateTimeType (Year)
/* xgd:gYearMonth */
GYearMonth ::= DateTimeType (YearMonth)
A xsdrhexBinary */
HexBinary —+:+=—0CTET STRING

/* xsds+ID */

ID ::= NCName

/* xsd:IDREF */

IDREF ::= NCName

/* xsd:IDREFS */

IDREFS ::= SEQUENCE (SIZE(l..MAX)) OF IDREF
/* xsd:int */

Int ::= INTEGER (-2147483648..2147483647)
/* xsdrinteger—*/

Integer—+=—INTEGER

/* xsd:language */

ITU-T Rec. X.694 (2004)/Amd.1 (05/2007) 29



https://standardsiso.com/api/?name=16b2742c72914444bd45ca28dcd157c3

| SO/IEC 8825-5:2004/Amd.1:2008 (E)

Language ::= VisibleString (FROM ("a".."z" | "A"..nwz" | m-n | wQw,  wgw))
(PATTERN
"[a-zA-Z]#(1,8) (- [a-zA-Z0-9]1#(1,8))*")
/* The semantics of Language is specified in IETF RFC 3066 */
/* xsd:long */

Long ::= INTEGER (-9223372036854775808..9223372036854775807)
/* xsd:name */
Name ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {
/* The Token shall be a Name as defined in W3C XML 1.0, 2.3 */ } )
/* xsd:NCName */

NCName ::= Name

(CONSTRAINED BY {

/* The Name shall be an NCName as defined in W3C XML Namespaces, 2 */ }\)

/* xsd:-negativeInteger*/
/* xsd:NMTOKEN */
NMTOKEN ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {

/* The Token shall be an NMTOKEN as defined in W3C XML 1.0,N\2.3 */ } )

/* xsd:NMTOKENS */
NMTOKENS ::= SEQUENCE (SIZE(1l..MAX)) OF NMTOKEN
/* xsd:nonNegativeInteger */

At sdrnonPositivelnteger 4/
/* xsd:normalizedString */
NormalizedString ::= String (XMLStringWithNoCRLFHT)
(CONSTRAINED BY {
/* The String shall be a normalizedString. ds defined in W3C XML Schema
Part 2, 3.3.1 */})
/* xsd:NOTATION */
NOTATION ::= QName
/*xsd:positiveInteger—*/
PesitiveInteger ++=INTECER {1 . MAX)
/* xsd:QName */
QName ::= SEQUENCE {
uri AnyURI OPTIONAL,
name NCName }
/* xsd:short */

Short ::= INTEGER (-32768..32767)
/* xsd:string */
String ::= XMLCompatibleString
/* xsd:time */
Time ::= DateTimeType (TimeOnly)
/* xsd:token */
Token ::= NormalizedString (CONSTRAINED BY {
/* The NormalizedString shall be a token as defined in W3C XML Schema Part 2,
3.3.2°%*/})
/* xsdrunsignedByte*/
/* xsd:unsignedInt */
UnsignedInt (f:= INTEGER (0..4294967295)
/* xsd:unsdignédLong */
UnsignedLong ::= INTEGER (0..18446744073709551615)
/* xsd:unsignedShort */
UnsignedShort ::= INTEGER (0..65535)

7% 'ASN.1 type definitions supporting the mapping of W3C XML Schema built-in datatypes */
XMLCompatibleString ::= UTF8String (FROM(

{0, 0, 0, 9} |
{0, o, 0, 10} |
{0, o, o0, 13}

{o, o, o, 32} .. {0, 0, 215, 255} |
{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, o} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM /(
{o, o, o, 33} .. {0, 0, 215, 255} |

{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, o} .. {0, 16, 255, 253}))
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UTF8String (FROM/(

XMLStringWithNoCRLFHT ::=
32} .. {0, 0, 215, 255} |

{OI ol OI
{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, 0o} .. {0, 16, 255, 253}))

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in date
and time datatypes */

DurationType ::= VisibleString (FROM ("O".."9" | "DHMPSTY:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.6 */})
. o= iaid i (nQn ngn ! nmz. g _n))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 */})
DateOnly ::= DateTimeType (FROM ("0".."9" | "Z:+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.9 */})
Day ::= DateTimeType (FROM ("O"™.."9" | "Z:4-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.13 */¥)
Month ::= DateTimeType (FROM ("O"™.."9" | "Z:4-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.14 */})
MonthDay ::= DateTimeType (FROM ("0".."9" | "Z:4+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3,2.12 */})
Year ::= DateTimeType (FROM ("O"™.."9" | "Z:4-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2{-372.11 */})
YearMonth ::= DateTimeType (FROM ("O".."9" | "Z:4-"))

(CONSTRAINED BY {/* W3C XML Schema-Part 2, 3.2.10 */})

TimeOnly ::= DateTimeType (FROM ("O0".."9" | "Z:.+-"))

(CONSTRAINED BY {/* W3C XML-Schema Part 2, 3.2.8 */})

ENCODING-CONTROL XER

GLOBAL-DEFAULTS MODIFIED-ENCODINGS

GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema=instance"
PREFIX "xsi"

NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0org/2001/XMLSchema”
PREFIX "xsd"

USE-QNAME QName

BASE64 Base64Binary

DECIMAL Decimal

LIST ENTITIES, IDREFS, -NMTOKENS

EMBED-VALUES AnyType, ‘AnyType-nillable

ANY-ATTRIBUTES AnyType.attr, AnyType-nillable.attr

ANY-ELEMENT AnyTypé€.elem-list.* , AnyType-nillable.content.elem-list.*

UNTAGGED AnyType.elem-list, AnyType-nillable.content.elem-list

NAME AnySimpleType, AnyURI, Baseé4Birary,Boolean,
Byte,-Date, DateTime, Decimal, Double, Duration,
Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,
HexBinary,—Int, Integer,—Language, Long,
NormalizedString, PesitiveInteger,—Short,
String, Time, Token,
UnsignedByte,—UnsignedInt, UnsignedLong, UnsignedShort
AS UNCAPITALIZED

USE-NIL AnyType-nillable

WHITESPACE AnyURI, Language, Token, DurationType, DateTimeType COLLAPSE

WHITESPACE NormalizedString REPLACE
END
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98) Annex A bis

Add a new Annex A bis as follows:

Annex A bis

ASN.1 type definitions corresponding to XSD built-in typesfor the Version 2 mapping

(This annex forms an integral part of this Recommendation | International Standard)

A bisl This annex specifies a module that defines the ASN.1 types that correspond to the XSD built-in types and that
are used for the mapping from W3C XML Schema to ASN.1 for the Version 2 mapping.

A bis2 W3C XML Schema defines many built-in date and time types to represent durations, instants~or recurring
instants. Although they are all derived from ISO 8601, there are some extensions and restrictions. The XSD built-in date
and time types are normally mapped to one of the ASN.1 time types, but where XSD provides\additional abstract
values, the mapping is to a CHOICE of an ASN.1 time type and a VisibleString with a.user-defined constraint
referencing the applicable XSD clause.

A bis.3 The xsp module for the Version 2 mapping is:

XSD {joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) version2(2)}
DEFINITIONS
AUTOMATIC TAGS ::=
BEGIN
/* xsd:anySimpleType */
AnySimpleType ::= XMLCompatibleString
/* xsd:anyType */
AnyType ::= SEQUENCE {
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/* Each item shall conform™to the "AnyAttributeFormat" specified
in ITU-T Rec. X.693 | _ISO/IEC 8825-4, clause 18 */ } ) OF String,
elem-list SEQUENCE OF elem ‘String
(CONSTRAINED BY {
/* Shall conform tothe "AnyElementFormat" specified
in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 19 */ } ) }
(CONSTRAINED BY {
/* Shall conform“to ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 25 */ } )
AnyType-nillable ::= SEQUENCE.Y
embed-values SEQUENCE OF String,
attr SEQUENCE
(CONSTRAINED BY {
/*(Each item shall conform to the "AnyAttributeFormat" specified
in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 18 */ } ) OF String,
contént SEQUENCE {
elem-list SEQUENCE OF elem String
(CONSTRAINED BY {
/* Shall conform to the "AnyElementFormat" specified
in ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 19 */ } )
} OPTIONAL }
(CONSTRAINED BY {
/* Shall conform to ITU-T Rec. X.693 | ISO/IEC 8825-4, clause 25
*/ 1)
7/* xsd:anyUri */

—AnyBRI———XMEStringWithiNoEREFHT
(CONSTRAINED BY {
/* The XMLStringWithNoCRLFHT shall be a valid URI as defined in IETF RFC
2396 */ } )
/* xsd:date */
Date ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YMD"),
VisibleString
(FROM ("Q".."gn | "DHMPSTY:.+-"))
(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.9
and used if a time-zone is present */})}
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/* xsd:dateTime */
DateTime ::= TIME ((SETTINGS "Basic=Date-Time Date=YMD")
EXCEPT (SETTINGS "Midnight=End"))
(CONSTRAINED BY {/*The time-zone shall be in the range -14 to +14*/})
(CONSTRAINED BY {/*The seconds and fractions of a second shall be less
than 60 (no leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, 3.2.7)*/})
(CONSTRAINED BY {/*The type is constrained to "Time=HMSFn" for any n*/})/* xsd:decimal */
Decimal ::= REAL (WITH COMPONENTS {..., base(10)})
(ALL EXCEPT (-0 MINUS-INFINITY | PLUS-INFINITY | NOT-A-NUMBER))

/* xsd:double */
Double ::= REAL (WITH COMPONENTS {
mantissa(-9007199254740991..9007199254740991),
base(2),
exponent (-1075..970) })
/* xsd:duration */
Duration ::= GenericTimeTypeChoice {
DURATION
((WITH COMPONENTS (...,
seconds ABSENT,
fractional-part ABSENTY) |
(WITH COMPONENTS {...,
seconds PRESENT}));
VisibleString
(FROM ("O".."9" | "DHMPSTY: .+"))
(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.6
and used for.megative durations */})}

/* xsd:ENTITIES */

ENTITIES ::= SEQUENCE (SIZE(1l..MAX)) OF ENTITY

/* xsd:ENIITY */

ENTITY ::= NCName

/* xsd:float */

Float ::= REAL (WITH COMPONENTS {
mantissa(-16777215..16777215),
base(2),

exponent (-149%; .104) })
/* xsd:gDay */
GDay ::= DateTimeType (Day)
/* This is an integer féllowed optionally by a time-zone.
It is not supported-\in either ISO 8601 or in ASN.1l, so the Version 1
mapping has been (retained (similarly for other "G" types). */
/* xsd:gMonth */
GMonth ::= DateTimeType (Month)
/* xsd:gMonthDay */
GMonthDay ::= DateTimeType (MonthDay)
/* xsd:gYear */
GYear ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=Y"),
VisibleString
(FROM (IIOII..IISII | IIZ:+_II))
(CONSTRAINED BY {/* W3C XML Schema 1.0 Part 2, 3.2.11
and used if a time-zone is present */})}

/* xsd:g¥earMonth */
GYearMonth ::= GenericTimeTypeChoice {
TIME (SETTINGS "Basic=Date Date=YM"),
VisibleString
(FROM (lloll..llgll | IIZ:+_II))

(f"f\h‘slghlmgn BY {‘* hl;‘: XMI Sgbem: 1.0 Rart 9, 3.2 14
and used if a time-zone is present */})}

/* xsd:ID */

ID ::= NCName

/* xsd:IDREF */

IDREF ::= NCName

/* xsd:IDREFS */

IDREFS ::= SEQUENCE (SIZE(l..MAX)) OF IDREF

/* xsd:int */
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Int ::= INTEGER (-2147483648..2147483647)

/* xsd:language */

Language ::= VisibleString (FROM ("a".."z" | "A"..nwz" | m-n | wQw,  wgw))
(PATTERN

"[a-zA-Z]#(1,8) (- [a-zA-Z0-9]1#(1,8))*")
/* The semantics of Language is specified in IETF RFC 3066 */
/* xsd:long */

Long ::= INTEGER (-9223372036854775808..9223372036854775807)
/* xsd:name */
Name ::= Token (XMLStringWithNoWhitespace)

(CONSTRAINED BY {

/* The Token shall be a Name as defined in W3C XML 1.0, 2.3 */ } )
/* xsd:NCName */
NCName ::= Name
(CONSTRAINED BY {
/* The Name shall be an NCName as defined in W3C XML Namespaces, 2%/ } )
/* xsd:NMTOKEN */
NMTOKEN ::= Token (XMLStringWithNoWhitespace)
(CONSTRAINED BY {
/* The Token shall be an NMTOKEN as defined in W3C XML 1.0,N\2.3 */ } )
/* xsd:NMTOKENS */
NMTOKENS ::= SEQUENCE (SIZE(l..MAX)) OF NMTOKEN
/* xsd:normalizedString */
NormalizedString ::= String (XMLStringWithNoCRLFHT)
(CONSTRAINED BY {
/* The String shall be a normalizedString as defined in W3C XML Schema
Part 2, 3.3.1 */})
/* xsd:NOTATION */

NOTATION ::= QName
/* xsd:QName */
QName ::= SEQUENCE {

uri AnyURI OPTIONAL,
name NCName }
/* xsd:short */
Short ::= INTEGER (-32768..32767)
/* xsd:string */
String ::= XMLCompatibleString
/* xsd:time */
Time ::= TIME ((SETTINGS "Basic=Time")
EXCEPT (SETTINGS "Midnight=End"))
(CONSTRAINED BY {/*The:.time-zone shall be in the range -14 to +14*/})
(CONSTRAINED BY {/*Thel\seconds and fractions of a second shall be less
than 60 (no leap seconds supported, in accordance with
W3C XML Schema 1.0 Part 2, D.2)*/})
(CONSTRAINED BY.{/*Constrained to "Time=HMSFn" for any n*/})
/* xsd:token */
Token ::= NormalizedString (CONSTRAINED BY {
/* The NormalizedString shall be a token as defined in W3C XML Schema Part 2,
3.3.2° %/}
/* xsd:unsignedInt( */
UnsignedInt ::= INTEGER (0..4294967295)
/* xsd:unsignedLong */
UnsignedLong :‘:= INTEGER (0..18446744073709551615)
/* xsd:unsdgnédShort */
UnsignedShort ::= INTEGER (0..65535)

/* ASN/1 type definitions supporting the mapping of W3C XML Schema built-in types */
XMhCompatibleString ::= UTF8String (FROM(

{0, 0, 0, 9} |

{0, o, 0, 10} |

{0, 0, 0, 13}

{o, o, o, 32} .. {0, 0, 215, 255} |
{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, o} .. {0, 16, 255, 253}))
XMLStringWithNoWhitespace ::= UTF8String (FROM /(
{o, o, o, 33} .. {0, 0, 215, 255} |
{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, o} .. {0, 16, 255, 253}))
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XMLStringWithNoCRLFHT : UTF8String (FROM (

32} .. {0, 0, 215, 255} |

{OI ol OI
{o, o, 224, o} .. {0, 0, 255, 253} |
{0, 1, o, 0o} .. {0, 16, 255, 253}))

/* ASN.1 type definitions supporting the mapping of W3C XML Schema built-in date
and time types */
GenericTimeTypeChoice {BasicType, Alternative} ::= CHOICE {
asnlsupportedvalue BasicType,
othervalues Alternative}
(CONSTRAINED BY

{7/* The "othervalues" alternative shall not be used for abstract
values in the "asnlsupportedvalue" alternative */})

DateTimeType ::= VisibleString (FROM ("O".."9" | "TZ:.+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.7 */})
Day ::= DateTimeType (FROM ("Q".."gm | nZ:4-m))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2.13_*/})
Month ::= DateTimeType (FROM ("0".."9" | "Z:4+-"))
(CONSTRAINED BY {/* W3C XML Schema Part 2, 3.2:14 */})
MonthDay ::= DateTimeType (FROM ("QO".."9" | "Z:4+-"))

(CONSTRAINED BY {/* W3C XML Schema Part 2, .3.2.12 */})
ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
PREFIX "xsi"
NAMESPACE ALL, ALL IN ALL AS
"http://www.w3.0org/2001/XMLSchema"
PREFIX "xsd"
USE-QNAME QName
DECIMAL Decimal
LIST ENTITIES, IDREFS, NMTOKENS
EMBED-VALUES AnyType, AnyType-millable
ANY-ATTRIBUTES AnyType.attr, @AnyType-nillable.attr
ANY-ELEMENT AnyType.elem-list.*, AnyType-nillable.content.elem-list.*
UNTAGGED AnyType.elem-list, )AnyType-nillable.content.elem-list
NAME AnySimpleType, AnyURI, Date, DateTime, Decimal, Double, Duration,
Float, GDay, GMonth, GMonthDay, GYear, GYearMonth,
Int, Language, \Long,
NormalizedString, Short,
String, Time, Token,
UnsignedInt, UnsignedlLong, UnsignedShort
AS UNCAPITALIZED
NAME GenericTimeTypeChoice.ALL AS ""
USE-NIL/AhyType-nillable
USE-UNION GenericTimeTypeChoice
WHITESPACE AnyURI, Language, Token, DateTimeType COLLAPSE
WHITESPACE NormalizedString REPLACE
END
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99) Annex B

Replace Annex B with the following:

Annex B

Assignment of object identifier values

(This annex does not form an integral part of this Recommendation | International Standard)

The following object identifier and object descriptor value is assigned in this Recommendation | International Standard:
For the module defining ASN.1 types corresponding to the XSD built-in datatypes:

{ joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versionl (L)}

"ASN.l1l XSD Module for Version 1 mapping "

{ joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versiomn2(2)}
"ASN.1l XSD Module for Version 2 mapping"

1000 AnnexC
Replace Annex C with the following:

Annex C

Examples of:mappings

(This annex does not form an integral part-of'this Recommendation | International Standard)

This annex illustrates the Version 1 mapping spécified in this Recommendation | International Standard by giving an
ASN.1 module corresponding to an XSD Schema. The Version 2 mapping is similar, and differs (for this example) only
in the use of the XSD module from Annex<A-bis instead of the XSD module from Annex A.

C1l A Schema using simple type definitions

The following Schema contains’ examples of XSD built-in datatypes (xsd:string, xsd:decimal, xsd:integer, xsd:int,
xsd:date), other simple type@definitions and complex type definitions.

<?xml version="1:0" encoding="UTF-8"?>
<xsd:.schema xmins:xsd="http:/www.w3.0rg/2001/XMLSchema" elementFormDefault="unqualified">
<xsd:element name="EXAMPLES">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="personnelRecord"/>
<xsd:element name="decimal" type="xsd:decimal"/>
<xsd:element name="daysOfTheWeek" type="ListOfDays"/>
<xsd:element ref="namesOfMemberNations"/>
<xsd:element ref="fileldentifier" maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>

</xsd:element>
<xsd:element name="personnelRecord">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name" type="name"/>
<xsd:element name="title" type="xsd:string"/>
<xsd:element name="decimal" type="xsd:integer"/>
<xsd:element name="dateOfHire" type="xsd:date"/>
<xsd:element ref="nameOfSpouse"/>
<xsd:element ref="children"/>
</xsd:sequence>
</xsd:complexType>
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</xsd:element>
<xsd:element name="nameOfSpouse" type="name"/>
<xsd:complexType name="name">
<xsd:sequence>
<xsd:element name="givenName" type="xsd:string"/>
<xsd:element name="initial" type="xsd:string"/>
<xsd:element name="familyName" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:element name="children">
<xsd:complexType>
<xsd:sequence>

<xsd:element ref="ChildInformation" minOccurs="0"
maxOccurs="unbounded"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="ChildInformation">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="name" type="name"/>
<xsd:element name="dateOfBirth" type="xsd:date"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:simpleType name="ListOfDays">
<xsd:list itemType="Day"/>
</xsd:simpleType>
<xsd:simpleType name="Day">
<xsd:restriction base="xsd:string">
<xsd:enumeration value="monday" />
<xsd:enumeration value="tuesday"/>
<xsd:enumeration value="wednesday"/>
<xsd:enumeration value="thursday"/>
<xsd:enumeration value="friday" />
<xsd:enumeration value="saturday"/>
<xsd:enumeration value="sunday" />
</xsd:restriction>
</xsd:simpleType>
<xsd:element name="namesOfMemperNations">
<xsd:simpleType>
<xsd:list itemTypes"xsd:string"/>
</xsd:simpleType>
</xsd:element>
<xsd:element name="fileldentifier">
<xsd:complexType>
<xsgkchoice>
<xsd:element name="serialNumber" type="xsd:int"/>
<xsd:element name="relativeName" type="xsd:string"/>
<xsd:element ref="unidentified"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>
<xSdelement name="unidentified"_type="xsd:anyType"/>
- —<xsd:complexType>

<xsd-complexContent
SE-CoMmpHt AeRt

—</xsd-element=
</xsd:schema>

Cc.2 The corresponding ASN.1 definitions

The' following is the corresponding ASN.1 specification and validates the same XML documents as the XSD Schema:

EXAMPLES{joint-iso-itu-t asnl(l) examples(999) xml-defined-types(3)}

DEFINITIONS—AUTOMATIC-TAGS
XER INSTRUCTIONS AUTOMATIC TAGS::=
BEGIN
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IMPORTS String, Decimal, Int, Date, AnyType

FROM XSD

{joint-iso-itu-t asnl(l) specification(0) modules(0) xsd-module(2) versionl(1l)};
/* For a Version 2 mapping, the last component of the module identifier would be
version2(2) */

EXAMPLES ::= SEQUENCE {
personnelRecord PersonnelRecord,
number Decimal,
daysOfTheWeek ListOfDays,

namesOfMemberNations NamesOfMemberNations,
fileIdentifier-list [UNTAGGED]
SEQUENCE (SIZE(1l..MAX)) OF fileidentifier FileIdentifier }

PersonnelRecord ::= [NAME AS UNCAPITALIZED] SEQUENCE {
name Name,
title XSD.String,
number INTEGER,
dateOfHire XsD.Date,
nameOfSpouse NameOfSpouse,
children Children }
NameOfSpouse ::= [NAME AS UNCAPITALIZED] Name
Name ::= [NAME AS UNCAPITALIZED] SEQUENCE {
givenName XSD.String,
initial XSD.String,
familyName XSD.String }
Children ::= [NAME AS UNCAPITALIZED] SEQUENCE {

childInformation-1list [UNTAGGED]
SEQUENCE OF
childInformation [NAME AS CAPITALIZED]}ChildInformation }

ChildInformation ::= SEQUENCE {
name Name,
dateOfBirth XSD.Date }
ListOfDays ::= [LIST] SEQUENCE OF Day
Day ::= ENUMERATED {monday, tuesday, wednesday, thursday, friday, — — —
- saturday, sunday}

{ friday, monday, saturday, sunday, thursday, tuesday, wednesday }
-- Note that 12.4.1.3 specifiées use of a lexicographical order, as
-- the members of an enumeration are not ordered in an XML Schema

NamesOfMemberNations ::= [NAME AS UNCAPITALIZED] [LIST] SEQUENCE OF
XSD.String (FROM({0, 0,00, 33} .. {0, 16, 255, 253}))
FileIdentifier ::= [NAME AS UNCAPITALIZED] SEQUENCE {
choice [UNTAGGED] GHOICE {
serialNumber XSD.Int,
relativeName XSD.String,
unidentified UnidentifiedNIDENTIFIED— |} }
Unidentified ::= [NAME'AS UNCAPITALIZED] XSD.AnyType

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance" PREFIX "xsi"

TEXT Day:ALL

END

C.3 Further examples

Invthis subclause, all the partial examples (the examples that do not contain the schema element) assume that the XML
elements representing the XSD syntax are in the scope of a default namespace declaration whose namespace name is the

target namespace of the schema.
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C31 Schema documents with import and include element information items

The following XSD Schema is composed of two namespaces that are composed from four schema files:
<!--file "http://example.com/xyz/schema.xsd" -->

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"

targetNamespace="http://example.com/xyz">

<xsd:element name="xyz-elem" type="xsd:string"/>

<xsd:.complexType name="Xyz-type">
<xsd:attribute name="xyz-attr" type="xsd:boolean"/>
</xsd:complexType>
</xsd:schema>

<!I--file "http://example.com/abc/main.xsd" -->

<xsd:schema xmlIns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins: xyz-abe="http://lexample.com/xyzabe"
targetNamespace="http://example.com/abcxyz">

<xsd:import namespace="http://example.com/xyz-http-Hwww-w3-0rg/2001XMLSchema’

schemalocation="http://example.com/xyz/schema.xsd"/>

<xsd:include schemal ocation="http://example.com/abc/subl.xsd"/>

<xsd:redefine-include schemalocation="http://example.com/abc/sub2.x5d" />

<xsd:element name="abc-elem" type="_xyz: Xyz-type"/>
</xsd:schema>

<!I--file "http://example.com/abc/subl.xsd" -->

<xsd:schema xmIns:xsd="http://www.w3.0rg/2001/XMLSchéma"

targetNamespace="http://example.com/abexyz">

<xsd:element name="subl-elem" type="xsd:string"/>
</xsd:schema>

<!I--file "http://example.com/abc/sub2.xsd" -+>

<xsd:schema xmlIns:xsd="http://www.w3:0rg/2001/XMLSchema">
<xsd:element name="sub2-elem™ type="xsd:string"/>
<xsd:attribute name="sub2:attr" type="xsd:string"/>
</xsd:schema>

Those four schema documents are mapped to the two following ASN.1 modules:

XYZ -- The module\reference is not standardized
DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS
String FROM XSD{joint-iso-itu-t asnl(l) specification(0) modules(0)
xsd-module (2) versionl (1) };

/* For a Version 2 mapping, the last component of the module

identifier would be version2(2) */

Xyz-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Xyz-type ::= SEQUENCE {
xyz-attr [ATTRIBUTE] BOOLEAN OPTIONAL }

ENCODING-CONTROL XER

GLOBAL-DEFAULTS MODIFIED-ENCODINGS

GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
NAMESPACE ALL AS "http://example.com/xyz"

END
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ABC -- The module reference is not standardized
DEFINITIONS XER INSTRUCTIONS AUTOMATIC TAGS ::=
BEGIN
IMPORTS
Xyz-type FROM XYZ
Token,—String FROM XSD{joint-iso-itu-t asnl(l) specification(0) modules(0)
xsd-module (2) versionl (1) };
/* For a Version 2 mapping, the last component of the module
identifier would be version2(2) */

.
7

Abc-elem ::= [NAME AS UNCAPITALIZED] Xyz-type

Subl-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Sub2-elem ::= [NAME AS UNCAPITALIZED] XSD.String
Sub2-attr ::= [NAME AS UNCAPITALIZED] [ATTRIBUTE] XSD.TeokenString

ENCODING-CONTROL XER
GLOBAL-DEFAULTS MODIFIED-ENCODINGS
GLOBAL-DEFAULTS CONTROL-NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance"
NAMESPACE ALL AS "http://example.com/abc"

END
C.3.2  Mapping simple type definitions

C.3.2.1 simple type definition derived by restriction

For a complete set of examples of simple type restrictions, see the examples of-facets in C.3.3.

C.3.2.2 simple type definition derived by list

<xsd:simpleType name="Int-list">
<xsd:list itemType="xsd:integer"/>
</xsd:simpleType>

<xsd:simpleType name="Int-10-to-100-list">
<xsd:list>
<xsd:simpleType>
<xsd:restriction base="xsd:integer">
<xsd:mininclusive value="10"/>
<xsd:maxinlnclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:list>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

Int-list ::= [LIST] SEQUENCE OF INTEGER
Int-10-to-100-1list :#=\[LIST] SEQUENCE OF INTEGER (10..100)

C.3.2.3 simple type definition derived by union

<xsd:simpleType name="Int-or-boolean">
<xsd:union itemTypememberType="xsd:integer xsd:boolean"/>
</xsd:simpleType>

<xsd:simpleType name="Time-or-int-or-boolean--or-dateRestriction">
<xsd:union #temFypememberType=" xsd:time Int-or-boolean">
<xsd:simpleType>
<xsd:restriction base="xsd:date">
<xsd:mininclusive value="2003-01-01"/>
</xsd:restriction>

I’ADd.D;III}J:CT)’}JC
</xsd:union>
</xsd:simpleType>
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These simple type definitions are mapped to the following ASN.1 type assignments:

Int-or-boolean ::= [USE-UNION] CHOICE ({
integer [NAMESPACE "http://www.w3.org/2001/XMLSchema"] INTEGER,
boolean [NAMESPACE "http://www.w3.org/2001/XMLSchema"] BOOLEAN }
Time-or-int-or-boolean-or-dateRestriction ::= [USE-UNION] CHOICE ({
time [NAMESPACE "http://www.w3.org/2001/XMLSchema”] XSD.Time,
integer [NAMESPACE "http://www.w3.org/2001/XMLSchema"] INTEGER,
boolean [NAMESPACE "http://www.w3.org/2001/XMLSchema"] BOOLEAN,
alt [NAME AS ""] XSD.Date (CONSTRAINED BY
{ /* minInclusive="2003-01-01" */ }) }

C.3.24 Mappingtypederivation hierarchiesfor simple type definitions

<xsd:simpleType name="Int-10-to-50">
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxExclusive value="50"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="Ten-multiples">
<xsd:restriction base="Int-10-to-50">
<xsd:enumeration value="20"/>
<xsd:enumeration value="30"/>
<xsd:enumeration value="40"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="Twenty-multiples">
<xsd:restriction base="Ten-multiples">
<xsd:pattern value=".*[02468]0|0" />
</xsd:restriction>
</xsd:simpleType>

<xsd:complexType name="Stock-level">
<xsd:simpleContent>
<xsd:extension base="Int-10-to-50">
<xsd:attribute name="procurement" type="Int-10-to-50"/>
</xsd:extension>
</xsd:simpleContent>
</xsd:complexType>

These simple type definitions are mapped to the following ASN.1 type assignments:

Int-10-to-50 ::= INTEGER (10<..<50)
Ten-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int30(30), int40(40)}
Twenty-multiples ::= [USE-NUMBER] ENUMERATED {int20(20), int40(40)}
Stock-level ::= SEQUENCE {

procurement [ATTRIBUTE] Int-10-to-50 OPTIONAL,

base [UNTAGGED] Int-10-to-50-derivations—}
Ten-multiples-derivatiens ::= [USE-TYPE] CHOICE {
ten-multiples [NAME AS CAPITALIZED] Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED] Twenty-multiples }
Int-10-to-50-dexivations ::= [USE-TYPE] CHOICE ({

intr10-to-50 [NAME AS CAPITALIZED] Int-10-to-50,
stock-level [NAME AS CAPITALIZED] Stock-level,
ten-multiples [NAME AS CAPITALIZED] Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED] Twenty—multipleslT

if and-only if:

a) the simple type definition "Int-10-to-50" occurs as the type definition of at least one element declaration (not
shown in the example) that is being mapped to ASN.1:

b) _ the simple type definition "Ten-multiples" occurs as the type definition of at least one element declaration (not
shown in the example) that is being mapped to ASN.1: and

¢) there are no other schema components being mapped to ASN.1 which are generating the ASN.1 type
reference names Int-10-to-50, Ten-multiples, Twenty-multiples, Stock-level, Ten-
multiples-derivations, and Int-10-to-50-derivations.
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C.3.3.1 length, minLength and maxLength

<xsd:simpleType name="String-10">
<xsd:restriction base="xsd:string">
<xsd:length value="10"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="String-5-to-10">
<xsd:restriction base="xsd:string">

<xsd:minLength value="5"/>
<xsd:maxLength value="10"/>
</xsd:restriction>
</xsd:simpleType>

These two simple type definitions are mapped to the following ASN.1 type assignments:

String-10 ::= XSD.String (SIZE(10))
String-5-to-10 ::= XSD.String (SIZE(5..10))

C.3.3.2 pattern

<xsd:simpleType name="My-filename">
<xsd:restriction base="xsd:string">
<xsd:pattern value="[&# x2008;-&# x FF;]*"/>
<xsd:pattern value="/?([M]**[]** >
</xsd:restriction>
</xsd:simpleType>

This simple type definition is mapped to the following ASN.1 type assignment;

My-filename ::= XSD.String
(CONSTRAINED BY
{/* XML representation of the XSD’pattern
"[&# x2000;-&# x FF; _]* " $ V/?(["/]1*&#x2F;)*["/] *&#x2F; *" */})

C.3.3.3 whiteSpace

<xsd:simpleType name="My-String" >
<xsd:restriction base="xsd:string">
<xsd:whiteSspace value="preserve"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="My-NormalizedString">
<xsd:restriction base="xsd:string">
<xsd:whiteSspace value="replace"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="My-TokenString">
<xsd:restriction base="xsd:string">
<xsd:whiteSspace value="collapse"/>
</xs@:estriction>
</xsd:simpleType>

These simple typegefinitions are mapped to the following ASN.1 type assignments:

My-String(::= XSD.String

My-NormalizedString ::= [WHITESPACE REPLACE] XSD.String
(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))

My+=TokenString ::= [WHITESPACE REPLACECOLLAPSE] XSD.String
(FROM ({0, 0, 0, 32} .. {0, 16, 255, 255}))
(PATTERN " ([* 1([" 1| [* 1)%)2")

C.3.3.4 mininclusive, minExclusive, maxinclusive and maxExclusive

<xsd:simpleType name="Int-10-to-100" >
<xsd:restriction base="xsd:integer">
<xsd:minExclusive value="10"/>
<xsd:maxInclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
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<xsd:simpleType name="Pi-approximation">
<xsd:restriction base="xsd:double">
<xsd:minExclusive value="3.14159"/>
<xsd:maxExclusive value="3.1416"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="Morning">
<xsd:restriction base="xsd:time">
<xsd:mininclusive value="00:00:00"/>
<xsd:maxExclusive value="12:00:00"/>
</xsd:restriction>

IXSUTSIMprEType>

These simple type definitions are mapped to the following ASN.1 type assignments:

Int-10-to-100 ::= INTEGER (10<..100)
Pi-approximation ::= XSD.Double (3.14159<..<3.1416)
Morning ::= XSD.Time (CONSTRAINED BY
{/* minInclusive="00:00:00" maxExclusive="12:00:00" */ })

C.3.3.5 totalDigits and fractionDigits

<xsd:simpleType name="RefundableExpenses">
<xsd:restriction base="xsd:decimal">
<xsd:totalDigits value ="5"/>
<xsd:fractionDigits value="2"/>
</xsd:restriction>
</xsd:simpleType>

This simple type definition is mapped to the following ASN.1 type assignment:

RefundableExpenses ::= XSD.Decimal (CONSTRAINED BY
{/* totalDigits="5" fractionDigits="2" */ })

C.3.3.6 enumeration

<xsd:simpleType name="FarmAnimals">
<xsd:restriction base="xsd:normalizedString">
<xsd:enumeration value="Horse"/>
<xsd:enumeration value="Bull"/>
<xsd:enumeration value="Cow/>
<xsd:enumeration value="Pig"/>
<xsd:enumeration value="Bue¢k"/>
<xsd:enumeration valué=*Goose"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30">
<xsd:restriction base="Xsd:integer">
<xsd:enumeration value="2"/>
<xsd:enumeration value="3"/>
<xsd:enumeration value="5"/>
<Xsd;énumeration value="7"/>
<xsd:enumeration value="11"/>
<xsd:enumeration value="13"/>
<xsd:enumeration value="17"/>
<xsd:enumeration value="19"/>
<xsd:enumeration value="23"/>
<xsd:enumeration value="29"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="X680-release" >
<xsd:restriction base="xsd:gYearMonth">
<xsd:enumeration value="2002-07"/>
<xsd:enumeration value="1997-12"/>

<xsd:enumeration value="1994-07"/>
</xsd:restriction>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

FarmAnimals ::= [WHITESPACE REPLACE]
-- This encoding instruction ensures that an enumeration such as
- - value="Slow Loris" (containing a space) is encoded correctly.
ENUMERATED 7 7 —Pigy 7
{ bull, cow, duck, goose, horse, pig }

ITU-T Rec. X.694 (2004)/Amd.1 (05/2007) 43



https://standardsiso.com/api/?name=16b2742c72914444bd45ca28dcd157c3

| SO/IEC 8825-5:2004/Amd.1:2008 (E)

PrimeNumbersBelow30 ::= [USE-NUMBER] ENUMERATED {int2(2), int3(3), int5(5), int7(7),
int11(11), intl13(13), intl7(17), intl9(19), int23(23), int29(29)}

X680-release ::= XSD.GYearMonth ("2002-07" | "1997-12" | "1994-07")

The following encoding instruction is included in the XER encoding control section:
TEXT FarmAnimals:ALL AS CAPITALIZED

C.3.3.7 enumeration in conjunction with other facets

Tihe fottowing cxXamplics are based O e Mhertance of facets USINg e TeSUICHon 0f SOME Of e types detined
in C.3.3.6.

<xsd:simpleType name="FarmAnimals-subset">
<xsd:restriction base="FarmAnimals">
<xsd:minLength value="4"/>
<xsd:pattern value="["oe]*"/>
</xsd:restriction>
</xsd:simpleType>

<xsd:simpleType name="PrimeNumbersBelow30-subset">
<xsd:restriction base="PrimeNumbersBelow30">
<xsd:minExclusive value="5"/>
<xsd:pattern value="*[23].*"/>
</xsd:restriction>
</xsd:simpleType>

These simple type definitions are mapped to the following ASN.1 type assignments:

/* Horse and Goose do not satisfy the pattern facet

Cow and Pig do not satisfy the minLength facet */
FarmAnimals-subset ::= [WHITESPACE REPLACE] ENUMERATED {bull, duck}
/* 2, 3 and 5 do not satisfy the minExclusive facet

2, 5, 7, 11, 17 and 19 do not satisfy the pattérn-facet */

PrimeNumbersBelow30-subset ::= [USE-NUMBER] ENUMERATED {intl13(13), int23(23),
int29(29)}

The following encoding instruction is included in the XER encoding control section:

TEXT FarmAnimals-subset:ALL AS CAPITALIZED
C.34  Mapping element declarationS

C.3.4.1 element declarations Whose type ‘définition iSs a user-defined-top-level simple type definition OF complex type
definition

<xsd:element name="Forehame" type="xsd:token"/>
<xsd:element name="FRile" type="My-filename" />

<xsd:element name='Value" type="Int-10-to-50"/>

These element declarations are mapped to the following ASN.1 type assignments:

Forename ::=~XSD.Token
File ::= My=filename
Value ::=Z)Int-10-to-50-derivations

NOTEY The type "My-filename" and its mapping to ASN.1 is defined in C.3.3.2; the type "Int-10-to-50" and its mapping to
ASN.J is defined in C.3.2.4.

€.3(4.2 element declarations Whose type definition iSan anonymous simple type definition Or complex type definition

<xsd:element name="maxQccurs">

<xsd:simpleType>
<xsd:union memberTypes="xsd:nonNegativelnteger">
<xsd:simpleType>
<xsd:restriction base="xsd:token">
<xsd:enumeration ramevalue="unbounded"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:union>
</xsd:simpleType>
</xsd:element>
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<xsd:element name="address">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="line-1" type="xsd:token"/>
<xsd:element name="line-2" type="xsd:token"/>
<xsd:element name="city" type="xsd:token"/>
<xsd:element name="state" type="xsd:token" minOccurs="0"/>
<xsd:element name="zip" type="xsd:token"/>
</xsd:sequence>
<xsd:attribute name="country" type="xsd:token"/>
</xsd:complexType>
</xsd:element>

These element declarations are mapped to the following ASN.1 type assignments:

MaxOccurs ::= [NAME AS UNCAPITALIZED] [USE-UNION] CHOICE {
nonNegativeInteger [NAMESPACE AS "http://www.w3.o0rg/2001/XMLSchema”]

INTEGER (0..MAX)XSB-NorNegativeInteger,

alt [NAME AS ""]ENUMERATED {unbounded} }
Address ::= [NAME AS UNCAPITALIZED] SEQUENCE {

country [ATTRIBUTE] XSD.Token OPTIONAL,

line-1 XSD.Token,

line-2 XSD.Token,

city XSD.Token,

state XSD.Token OPTIONAL,

zip XSD.Token }

C.3.4.3 element declarations which arethe head of an element substitution group
<xsd:element name="Tic" type="xsd:integer" abstract="true"/>
<xsd:element name="Tac" type="xsd:byte" substitutionGroup="Tic"/>
<xsd:element name="Toe" substitutionGroup="Tic"/>
<xsd:element name="Foo0" type="xsd:date"/>

<xsd:element name="Bar" substitutionGroup="Foo"/>

These element declarations are mapped to:

Tac ::= INTEGER (-128..127)
Toe ::= INTEGER
Tic-group ::= [UNTAGGED] CHOICE {
tac [NAME AS CAPITALIZEDY Tac,
toe [NAME AS CAPITALIZED] Toe }
Foo ::= XSD.Date
Bar ::= XSD.Date
Foo-group ::= [UNTAGGED] CHOICE {
bar [NAME AS 'CAPITALIZED] Bar,
foo [NAME AS .CAPITALIZED] Foo}+

bar [NAME-AS CAPITALIZED] Bar}

if and only if:

a) the element declaration "Tic" occurs as the term of at least one particle (not shown in the example) that is
being-mapped to ASN.1;

b)_< the element declaration "Foo" occurs as the term of at least one particle (not shown in the example) that is
being mapped to ASN.1; and

¢) there are no other schema components being mapped to ASN.1 which are generating the ASN.1 type
reference names Tac, Toe, Foo, Bar, Tic-group, and Foo-group.

€.3.4.4 element declarationSWith a value constraint that is a default value

C.3.44.1 The following is an element declaration with an anonymous simple type definition, not used as the base type
definition of any type.

<xsd:element name="Telephone" type="xsd:token" default="undefined"/>

This element declaration is mapped to the following ASN.1 type assignment:

Telephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] XSD.Token
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C.3.44.2 The following is an element declaration with an anonymous complex type definition with simple content, not
used as the base type definition of any type.

<xsd:element name="InternationalTelephone" default="undefined">
<xsd:complexType>
<xsd:simpleContent>
<xsd:extension base="xsd:token">
<xsd:attribute name="country-code" type="xsd:integer"/>
</xsd:extension>
</xsd:simpleContent>
<Ixsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment:

InternationalTelephone ::= [DEFAULT-FOR-EMPTY AS "undefined"] SEQUENCE ({
country-code [ATTRIBUTE] INTEGER OPTIONAL,
base [UNTAGGED] XSD.Token }

C.3.4.4.3 The following is an element declaration with an anonymous complex type definition. The complex(type definition
has complex content that is mixed and emptiable, and is not used as the base type definition of any type:

<xsd:element name="Description" default="absent"-mixed="true">
<xsd:complexType mixed="true">
<xsd:choice minOccurs="0" maxOccurs="unbounded">
<xsd:element name="bold" type="xsd:string"/>
<xsd:element name="italic" type="xsd:string"/>
</xsd:choice>
</xsd:complexType>
</xsd:element>

This element declaration is mapped to the following ASN.1 type assignment;

Description ::= [EMBED-VALUES] [DEFAULT-FOR-EMPTY i"absent“] SEQUENCE {
embed-values SEQUENCE OF XSD.String,
choice-list [UNTAGGED] SEQUENCE OF ,[UNTAGGED] CHOICE {
bold XSD.String,
italie XSD.String } } (CONSTRAINED BY
{/* Shall conform to ITU-T Rec..X.693 | ISO/IEC 8825-4, clause 25 */})

C.3.4.4.4 The type definition of the element declaration’int the following example is used as the base type definition of
another type.

This example uses the XSD and ASN.1 types ofthe example in C.3.2.4.

<xsd:element name="Quantity" types"int-10-to-50" default="20"/>
This element declaration is mapped to the following ASN.1 type assignment:
Quantity ::= Int-10-to-50-deriv-default-20

If no ASN.1 type correspofiding to Int-10-to-50, with a default value of "20" has already been generated, the
following type is also generated:

Int-10-to-50-deriv-default-20 ::= [USE-TYPE] CHOICE ({

int-10-to-50 [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY £20]
Int-10-to-50,

stock-level [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS 20]
Stock-level,

ten-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY iintZO]

Ten-multiples,

twenty-multiples [NAME AS CAPITALIZED] [DEFAULT-FOR-EMPTY AS int20]
Twenty-multiples}+

steek—devel — [NAME-AS CAPITALTIZED] [BEFAULT-FOR-EMPTY 201

Je—1]
K—I

a ral L
o< evel—7

C.3.45 element declaration with a value constraint that is a fixed value

C.3.45.1 The following is an element declaration with an anonymous simple type definition, which is not used as the
base type definition of any type.

<xsd:element name="UnknownTelephone" type="xsd:token" fixed="undefined"/>
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